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WIND PRESSURE ON GASHOLDERS 


T is as long ago as 1899 when the Proceedings of the 

Institution of Gas Engineers included a Paper by J. O. V. 

Irminger, of Copenhagen, in which he described observa- 
tions he had made in a wind tunnel on models of gasholders 
and other structures. It is possible they were the first of their 
kind and the first to prove that wind pressure on a structure 
created a suction on the lee side, though his countryman, 
H. C. Vogt, had already suggested that such might be the 
case. Dr. Irminger’s original “ tunnel ’ consisted of a smooth 
wooden box 9 in. x 44 in., fixed at the base of a chimney 
100 ft. high, connected with retort benches, which gave a 
suction of about } in. In this manner artificial wind veloci- 
ties up to 50 ft. per sec. were obtained. 

Little notice was taken in England of these experiments 
until 1931, when the Steel Structures Research Committee 
of the D.S.I.R. published its first report. | Meanwhile, 
Irminger, in collaboration with Nokkentved, published in 
1930 and 1936 “Wind Pressures on Buildings” and Dr. 
Stanton had begun his experiments at the N.P.L. English 
structural engineers, though not gasholder designers, remained 
in the shadow of the Tay Bridge disaster. It can be claimed 
that an engineer of our own Industry established the modern 
method—now, of course, greatly developed and refined—of 
estimating wind pressure, positive and negative, not only on 
gasholders but on structures of all kinds. 

The Report from the National Physical Laboratory by Dr. 
Hankins and the digest of it by Mr. Milbourne, presented at 
the I.G.E. Research Meeting, are an admirable example of the 
manner in which the results of research should be presented 
to the Gas Industry. Here we have the presentation of the 
research itself followed by its interpretation and translation 
into practical terms applied to actual cases by an expert in 
design and construction. There are many features of interest 
—not only to designers of gasholders but to those of other 
structures of some magnitude. There are the significance of 
the Reynolds Number and the variation of wind velocity, 
and therefore pressure, with the height above the ground. The 
references to papers by A. Bailey (Wind Pressure on Build- 
ings) and by Bailey and Vincent (the same, including Effects 
of Adjacent Buildings) should be noted. This method of the 
wind tunnel experiment on models would seem to provide a 
high degree of certainty in all cases where buildings or struc- 
tures of outstanding size are to be designed. 


RETORT WALL TEMPERATURE 


T is indeed surprising that there is no accurate knowledge 
| avaitabic of the temperature conditions prevailing on the 

inside face of the vertical retort in regard either to the 
distribution of temperature over different regions of the 
retort or to the variations which take place during the heat- 
ing up and operation of the retort. There will therefore be” 
no doubt about the value of the attempt made at Stoke to fill 
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‘this gap in our essential knowledge. The information was 
contained in the 37th Report of the Refractory Materials 
Joint Committee submitted at the Research Meeting of the 
Institution of Gas Engineers. 

The problem, how to measure temperatures at a sufficient 
number of points in the retort wall, was not easy of solution. 
Attempts have been made before to insert sheathed thermo- 
couples into the side of the charge from the top of the retort 
—but always with limited or no success. In the tests reported 
by Dr. Heaton and Mr. Green, 10 ft. was the maximum length 
that could be satisfactorily manipulated and it was not pos- 
sible to keep the thermocouple in contact with the retort 
wall. Still, observations of value were made which showed 
that considerable fluctuations occur in the charge at the iop 
of the retort. This is not surprising in view of the com- 
paratively large temperature difference between the incoming 
charge of coal and the surrounding flue, the former not much 
above atmospheric temperature and the latter at something 
like 1,000°C. It was to be expected that anything which 
retarded the entrance of coal would cause the temperature 
inside the retort to rise and any sudden influx of coal—as 
for instance after rodding—would cause it to fall. These 
fluctuations amounted to between 400° and 500°C. within 
periods as short as one hour, and even though the thermo- 
couple sheath itself increased the tendency of the charge to 
“ stick” by as much as 50%, it is serious enough. It points 
to the necessity for careful selection of refractories for the 
upper zone of the retort and to the exercise of great care and 
regularity in the operation of rodding to keep the charge on 
the move. 

The second series of tests was even more interesting.  Silli- 
manite tubes were built into the retort wall at three dif- 
ferent levels, one of the lower combustion chambers where 
scurf formation ceases, the top combustion chamber where 
scurf formation (and where silica-spalling) is probably at 
the maximum, and in the top circulating chamber where the 
waste gases leave the setting. Thermocouples were fitted at 
four points within the retort wall—that is, one within 4 inch 
of the carbonizing face, one % inch from the combustion 
flue side of the retort wall and the other two spaced between 
them, the retort wall being 34 inch .thick. Obviously this 
could only be done in a retort at the end of a retort bench 
accessible through the outside wall. Flue temperatures were 
not so high as would be found in some instances, particularly 
in the inner settings of the bench. 

Observations were taken, on recording instruments, during 
the periods of heating-up, gasmaking, and scurfing and they 
are instructive. The temperature gradient-through the retort 
wall was not clearly indicated—it appeared to be no more 
than 100°C. in the combustion zones with flue temperatures 
much lower than the working figures, though the curves sug- 
gest that it would be considerably more, say 200° or 300 C., 
under full working conditions, and more still when any- 
thing interfered with the travel of the charge. Improved 
methods of scurfing appear to have reduced the tendency for 
a dangerous rise in retort wall temperatures during this opera- 
tion, though it should be remembered that such a rise might 
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be very local—not to be detected by observations such as 
these at One point in the retort periphery. Even with these 
low flue temperatures a figure of 1,200°C. was recorded at 
the level of maximum scurf formation. 

It is considered, and rightly we think, that observations of 
this sort will assist in the investigations of the three main 
causes of failure in the contmuous vertical retort—disintegra- 
tion of the top fireclay section, flaking of the silica in the 
scurfing zone, and slagging in the lower combustion chambers. 
Temperature variations in the horizontal retort wall (and of 
that of any other intermittent retort or chamber) are entirely 
different in range and periodicity and are due to entirely 
different causes. " 


DOMESTIC HEATING 


HAT the problem of the satisfactory heating of the 

British home is not to be solved by any mere imitation 

of foreign methods is made abundantly clear in the excel- 
lent report on domestic heating in America just published 
by H.M. Stationery Office. It is a study, and an intelligently 
critical study, of heating, cooking, and hot water supply in 
the U.S.A. and Canada by Mr. Pritchard, of the Ministry of 
Fuel and Power, Mr. Handyside, representing Building 
Research, and Mr. Rowse, Fuel Research. They visited, 
during the winter months, a number of towns mostly in the 
north-eastern regions of the U.S.A., where the winters are 
much colder than in Britain. 

Several points stand out. In America the whole house is 
heated, more or less uniformly, all the time to about 70°-75° F. 
And that with an annual coal consumption, 4} tons to 4 tons, 
or the equivalent which is not appreciably greater than ours. 
In a winter with zero temperature outside you just cannot use 
a space-heater which draws cold air in and ejects hot air up 
the chimney. The open fire is not only inefficient, it is in- 
effective. 
“dream faces’ and so on, it is useless. 
is not used. 

The next point is that the design of the house is closely 
related to the method of heating it. Space heating generally 
takes the form of a stove or grating in the middle of the 
ground floor. Air heated here, or hot air admitted here, is 
expected to rise and penetrate the whole house space. Conse- 
quently doors and dividing walls between rooms are impedi- 
ments to be avoided as far as possible. ‘“ There does not 
seem to be the demand for privacy to which we have been 
accustomed ... .” and “it seems probable that this open 
planning is directly related to the methods and standards of 
heating and it certainly makes for freer air movement around 
the house.” The last point is important because it is probable 
that this free air movement accounts for the absence of stuffi- 
ness which our observers expected to find in a house at 70° F. 
with ventilation carefully avoided. 

With these points in mind, how far do American methods 
provide the necessary heat with cleanliness and with the 
minimum of trouble? Four methods are in common use, but 


And consequently it 


_We can re-classify them under two headings : The free stand- 


ing stove within the dwelling, and systems of warm air supply 
from furnaces generally located below the floor. The free 
standing stove occupies much the same position, though not 
in the same proportion of houses, as our coal fires. It remains 
“in possession ” in some 35% of existing urban dwellings and 
most rural ones. It is dirty and inconvenient in use, but 
people who have used nothing else regard it as a natural 
phenomenon and don’t grumble very much—firing up and 
cleaning out does not leave them too much time. The distri- 
bution of heat is poor, particularly in the vertical direction. 
The floor is cold and the ceiling hot. Still it does heat the 
whole house to a temperature that makes us green with envy 
at no greater annual fuel consumption than our ineffective 
appliances. 

The supply of warm air heated in an external furnace is 
much less objectionable. But there are still complaints of 
dirt carried in with the hot air and filters have not been very 
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successful. The cleaning of flues and filters is generally 
neglected. Distribution is improved by the use of forced 
draught. An electric fan is installed on inlet to heating 
chamber and possibly the hum is not such a nuisance to an 
American as it would be to us. With these systems full auto- 
maticity and freedom from trouble is only obtained with the 
use of gaseous fuel. Oil fuel still requires the replenishing 
of the storage tank, but lends itself as well as gas to thermo- 
static control. 

The hot-water (or steam) radiator system is widely used, 
but so far is only a small proportion of low cost individual 
house heating, though the cost is “ roughly similar” to that 
of the forced warm air system. It lends itself to gaseous firing 
and thermostatic control. “ You turn it on in the Fall and 
off in the Spring.” Or you could, but probably some degree 
of hand control, “ modulated control,” is also good practice. 

High temperature radiant heating, gas or electric “ fires,” 
are hardly used at all.. It struck our observers “as significant 
that there had not been any attempts to obtain a moderate 
degree of background heating from a central plant with 
topping-up to high temperatures as and where required with 
some form of high temperature radiant heating.” 

There is a great deal more in this admirable Report, but 
most we think will be learned from the sections dealing with 
space-heating. And it is the more necessary to learn some- 
thing about this because this is the major problem in the 
supply and use of heat in the home. Some aspects of the 
problem in Britain are similar to those in the U.S.A.—some 
are very different. The desire and the necessity for a space 
heating system which at any rate to the extent of background 
heating is automatic in action, clean in operation, and as far 
as possible labourless is as great in Britain as in the U.S.A. 
But the British home could not tolerate a temperature of 
70° F. during the greater part even of winter time. We believe 
it is generally agreed that in so variable and so humid a climate 
as ours a moderate background temperature through the 
whole house with high temperature radiation applicable as 
and when and where required is the only solution. And Dr. 
Evans has shown that in a township where gas sales have 
reached something like 100% saturation the all-gas house can 
be supplied at a price which brings it within reach of the very 
modest purse. 


Diary 
. 12.—Solid Smokeless Fuels Federation: Executive Committee, 
11.30 a.m., Dorchester Hotel, Park Lane; Technical 
Committee, 2.30 p.m., Gas Industry House. 
. 13.—National Federation of Gas Coke Associations: National 
Technical Committee, 10.30 a.m., Gas Industry House, 
. 13.—Industrial Gas Development Committee, 10 a.m. Gas 
Industry House. 
Dec. 13.—North of England Gas Managers’ Association (Auxiliary 
Section): Forty-seventh Half-Yearly Meeting, Gas 
Showrooms, West Hartlepool, 2.15 p.m. “‘ Observa- 
tions on Gas-works Routine and Coal Cons®rvation,”’ 
D. B. Laws (Sunderland), and “ Factors Affecting the 
Future Development of Gas Manufacture,” S. G. Irvin 
(Newcastle). 
Dec. 17.—Wales and Monmouthshire Junior Gas Association: Visit to 
Castle Works of Guest, Keen and Nettlefolds, Ltd., 
Cardiff; meet at Gas Offices, Bute Street, Cardiff, 


2 p.m. 

Dec. 18.—Gas Research Board: Finance Committee, 11.15 a.m.; 
Membership Committee, 12 noon; Council, 2 p.m. 
Gas Industry House. 

Jan. 7.—Institution of Chemical Engineers: “‘ Chemical Engineering 
Aspects of the Fischer-Tropsch Process,” C. C. Hall 


and A. H. Taylor. Burlington House, 5.30 p.m. 
8.—Institute of Fuel (North Western Section): Discussion of 
Reports of Coal Industry Joint Fuel Efficiency Commit- 
tee; opener, R. G. Evans. Engineers’ Club, Manchester, 
2.30 p.m. (Luncheon, 1 p.m.) 
. 10.—London and Southern District Junior Gas Association 
““Consumer Service—Deeds, not Words,” J. A. Mar- 
wick. Gas Industry House, 7 p.m. 


Jan. 








Personal 


Mr. D. GoLp was recently appointed Gas Manager at Kingskettle. 
t Gold before going to Kingskettle was Manager at Doune, Perth- 
shire. 

* * * 


Mr. T. E. RICHMOND, Commercial Superintendent of the Blackburn 
Gas Department, has been elected Vice-President of the National 
Association of Local Government Officers, in the work of which he 
has been interested many years. 

= * a 

Mr. J. R. MARTINDALE has been appointed Engineer in Charge 
of the Neepsend Station of the Sheffield and District Gas Company, 
and will take up his duties early in the new year. He is at present 
Engineer to the East Hull Gas Company, and has had previous ex- 
perience in the service of the Bristol Gas Company. 

a 7 7 


The Minister of Fuel and Power has appointed Mr. A. M. BRYAN, 
Professor of Mining at Glasgow University from 1932 to 1939, to be 
Chief Inspector of Mines, in succession to Sir John Felton, who wil 
retire next year. Mr. Bryan will assume his new duties early in 1947. 
For the past four years he has been Managing Director of the Shotts 
Iron Co., Ltd. He is President of the National Association of Colliery 
Managers, a member of the Miners’ Welfare Commission, and Chair- 
man of the Coal Industry Joint-Fuel Efficiency Committee. In 1939 
he became Deputy Director of Mining Supplies. He was Group 
Production Director, Scottish Region, in 1944 and 1945, 


Obituary 


The death occurred on Nov. 20 of Mr. WILFRED WALTON, Technica 
Assistant and Chemist of the Wigan Gas Department. Mr. Walton, 
who was trained at Colne and was later with the Halifax Gas Depart- 
ment, had been at Wigan just over a year. He was 24 years of age. 


Intensive Course at Birmingham 


Concerning the Intensive Courses arranged by the Gas Education 
Committee of the Institution of Gas Engineers and recognized by the 
Ministry of Labour and National Service for the purpose of awards 
under the Government’s Further Education and Training Scheme, it is 
announced that arrangements have been made to commence a course 
at the Aston Technical College, Birmingham, in Gas Engineering 
(Manufacture) or (Supply) on Jan. 6. The course is intended for 
students who have had little or no previous training in gas engineering 
and is designed to enable them to reach the Ordinary Grade standard 
by July, 1947. A period of practical training with a gas undertaking 
will follow and a further full-time period at a technical college, com- 
mencing in January, 1948, wil! take the students to the Higher Grade 
standard by approximately July, 1949. 

The portion of the course relating to the Ordinary Grade Certificate 
will have the following time-table: Jan. 6-Mar. 29; April 14-July 5. 
At the conclusion of the course students will be required to pass 
examinations in ancillary subjects set by the College and in the main 
subject of Gas Engineering (Manufacture) or (Supply) set by the Board 
of Examiners of the Institution of Gas Engineers. 

The following subjects will be studied: Gas Engineering (Manu- 
facture) or (Supply); mathematics to S2 standard; engineering science 
to S1 standard; engineering drawing to S2 standard; chemistry to 
$2 standard; physics to S1 standard; physica! education (optional), 
one hour per week. 

The cost of this portion of the course will be £35 excluding text 
books, which will cost approximately £10. There will be no fees for 
examinations in ancillary subjects but a fee of 7s. 6d. will be charged 
for the main subject examination. 

Those intending to attend the course are advised to make application 
without delay to the Principal of the Aston Technical College, Mr.D 
Dudgeon Stockley, B.Sc., at Whitehead Road, Aston, Birmingham, 6, 
and to advise the Secretary of the Institution that they have done so. 
Awards are payable under the Further Education and Training Scheme 
to persons who are eligible to cover the cost of the course, the cost of 
necessary text books, examination fees and maintenance. 

The course is designed to enable students to obtain the Higher 
Grade Certificate in Gas Engineering (Manufacture) or (Supply), 
which is the academic requirement for Associate Membership of the 
Institution of Gas Engineers, by full-time training and students desiring 
to take advantage of it should enrol for the whole course. Applica- 
tions to attend a portion only of the course will not be considered by 
the Ministry of Labour and National Service for awards under the 
Further Education and Training Scheme. 





Cockermouth Urban District Council has received sanction from the 
Ministry of Fuel and Power to increase the price of gas by 3d. a therm 
to all consumers, The Chairman of the Gas Committee (Mr. G. G. 
Taylor) said at a meeting of the Council that the increase in price 
would not last long. 






GAS JOURNAL 







































































December ||, |946 Decemb 
e 
Letter to the Editor 
“Impedance,of Meter Valves” 
45,00 

Dear Sir,—We have read with much interest the publication in the ees 1 
“ Gas JourNAL ” of the Paper by H. Johnston entitled “ Impedanceff of gas are t 
of Meter Valves.” supplies for 

As manufacturers of gas meter walves in graphite and graphitic the depletio 
carbon, also of valve facings in these materials, we were naturally at once in 
interested in Mr. Johnston’s remarks in your issue of Oct. 30, p. 732, B eduction ¢ 
under “ Valve Metal ” to the effect that in a certain test meter, overall These m 
period of three years “‘ it was found that the graphitic facings had coal shorta 
completely disappeared.” at a Press ¢ 

We are rather surprised at this statement as it does not accord with and Power 
the experience of a number of Continental meter manufacturers who, those whic! 
over the last 12 years, have used our graphite valve facings in thousands. particular ¢ 
The opinion of these meter manufacturers is that the performance of affect SO gr 
valves with graphitic facings is in all respects superior to that of plain fi, the pre 
metal valves and that the wear of the graphite facings observed over § works, or fe 
a considerable number of years is negligible. It must, of course, be ff coke ovens 
stated that there exists a large variety of graphite or graphitic carbon §| there will b 
material varying widely in physical characteristics. Only a suitably ing and otl 
developed graphite material will meet the requirements of gas meter § gmaller ree 
valve operation, and even then a further problem remains in the are propos 
attachment of the graphite facings to the valve. Our Continental appeal for 
friends, notably some Scandinavian meter manufacturers, have § A statut 
developed special methods to cope with this feature and no longer §, stated ai 
consider it to be a problem. iricity by. 

However, in the case quoted by Mr. Johnston it may be that the § compared 
attachment of the graphite facings to the valves was not sufficiently § reading m 
strong and that therefore the remarks in question concern more the § industry t 
adhesion of the graphite facings to the valves rather than the wearing ff and their | 
qualities of the graphite. the highes 

In this respect it is, of course, apposite to note that in recent years § industry. 
much interest has developed in the production of the complete valve in 
graphite in which case the meter manufacturer is relieved of the work F _ 
of attaching graphite facings to valves and the special characteristics § ina lett 
of the graphite material can be readily applied, as is indeed done § Mr. Shiny 
in America and Canada. will be us 

The graphite materials employed in these valves is inert to the chemi- § it would t 
cal conditions mentioned by Mr. Johnston, and the metal valve grid § Explain 
rapidly becomes coated with a protective coating of graphite; the J output of 
avoidance of sludging and sticking of graphite valves is one of their § 3,900,000 
chief features. having re 

In view of the development of successful research work which ff satisfacto 
has already brought the application of graphite valves and valve But co 
facings, a home product, to a considerable state of efficiency and which § 6.7% hig! 
opens: up a wide field for an improved and increased gas valve per- § over the 
formance, we feel that Mr. Johnston should investigate this alternative J case of € 
valve material with the same thoroughness and clarity which mark the — coal at w 
remainder of his Paper. 12 montl 

Yours faithfully, In so } 

W. W. RILEY, a 

Manager, 00 e 

Morgan Crucible Company, Ltd., Central Sales Department. § industry 
oan Church Road, Sp 
S.W.11. wi e 
Dec. 2, 1946. current ) 
ment in | 

ago, sin 

— Se increase. 
British Tar Confederation ws 

At the Annual General Meeting of the British Tar Confederation on Band wag 
Nov. 27 and at a meeting of the Executive Board held later on that date Furth 
the following were elected as officers of the Confederation for 1947: § the cour 
President: Sir Walter Benton Jones; Hon. Treasurer: C. E. Carey; § the low 
Chairman of Executive Board: Dr. E. V. Evans; Vice-Chairmen of Exe- § the begi 
cutive Board: R. Alsop and Dr. T. Howard Butler. Accor 

The Executive Board consists of ten representatives nominated by § supplies 
each of the Association of Tar Distillers, the British Association of F somethi 
Coke Oven Tar Producers, and the British Gas Council, and they are 
as follows: 

Association of Tar Distillers: S. Billbrough, Dr. T. Howard Bulter, The : 
C. E. Carey, E. Hardman, L. Hilton, S. Roberts, Stanley Robinson, F , 687.0 
Major A. G. Saunders, L. Shuttleworth, W. A. Walmsley. more # 

British Association of Coke Oven Tar Producers: R. Alsop, A. Brad- Novesill 
bury, R. Crichton, W. J. Dobson, C. F. Dutton, G. A. Hebden, rnc wh 
Captain C. F. Ward Jones, Sir Walter Benton Jones, Captain T. H. on ine 
Thorneycroft, A. Watson. was 30, 

British Gas Council: S. Black, D. D. Burns,.Dr. E. V. Evans, A. L. in tos" 
Higham, W. K. Hutchison, C. M. D. Belton, H. E. Bloor, Colonel don te 
W. Moncrieff Carr, P. G. G. Moon, Colonel H. C. Smith. The five difficult 
last-named representatives of the British Gas Council have been 1946. a 
nominated by the Association of Co-operative Tar Groups. tons re 

Ther 
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Mr. J. R. W. Alexander, General Manager of the British Gas Council, 
was a specially invited guest at the London Press Club’s Variety 
Night Dinner on Sunday, Dec. 1. 





















d graphitic 
e naturally 
30, p. 732 
eter, over, 
‘acings had 


accord with 


turers who, 


thousands, 
ormance of 
lat of plain 
served over 
course, be 
itic carbon 
& Suitably 
as meter 
INS In the 
“ontinental 
rers, have 
no longer 


e that the 
sufficiently 
| more the 
ne wearing 


cent years 
te valve in 
f the work 
racteristics 
Jeed done 


the chemi- 
valve grid 
phite; the 
e of their 


rk which 
and valve 
and which 
valve per- 
ternative 
mark the 


rtment. 


ration on 
that date 
‘or 1947: 
. Carey; 
n of Exe- 


nated by 
iation of 
they are 


1 Bulter, 
obinson, 


A. Brad- 
Hebden, 
iT. Bi 


wi-A. L. 
Colonel 
The five 
ve been 


Council, 
Variety 


December I1, 1946 


Compulsory Gas 


The 45,000 industrial firms in Great Britain which consume annually 
more than 100 tons of coal or 130,000 units of electricity or 7,000 therms 
of gas are to have a compulsory cut of 24% in their gas and electricity 
supplies for the three months from Dec. 30. Meanwhile, to minimize 
the depletion of their stocks of coal, they have been asked to economize 
at once in their weekly consumption of coal, aiming at an overall 
reduction of 5% in weekly consumption. 

These measures, which have been taken to meet the likelihood of 
coal shortages during the first quarter of next year, were announced 
ata Press conference on Dec. 4 by Mr. E. Shinwell, Minister of Fuel 
and Power, who said it was recognized that some industries, such as 
those which are expanding their output to meet the requirements of a 
particular Government Department programme, might not be able to 
eflect so great a reduction. It is not proposed to make any reduction 
in the present rate of deliveries for gas undertakings or electricity 
works, or for certain industries such as iron and steel, including foundries 
coke ovens, railways, canals, and docks. In the case of other industries 
there will be a form of priority, so that industries concerned with build- 
ing and others of high national importance will have a proportionately 
smaller reduction than less essential industries. No new restrictions 
are proposed for domestic consumers, but the Minister made an urgent 
appeal for the utmost economy in the home. 

A statutory order will be made requiring all firms using more than 
astated amount of fuel to restrict their consumption of gas and elec- 
ricity by 24% in each of the three four-weekly periods after Dec. 30 
compared with the four-weekly period immediately preceding a meter 
reading made early this month. The order will apply not only to 
industry but to hotels, restaurants, clubs, and places of amusement, 
and their coal supplies will be cut to a rate equal to whatever may be 
the highest rate by which it may be necessary to reduce deliveries to 
industry. 

The Need for Restrictions 


in a letter circulated to all the consumers affected by the restrictions, 
Mr. Shinwell states that the savings resulting from the 2}% reduction 
will be used to assist on an ad hoc basis those firms whose consumption 
it would be unreasonable to restrict so severely. 

Explaining the need for the restrictions, he states that total weekly 
output of coal, both deep-mined and opencast, is now running at about 
3,900,000 tons, or 4.4% higher than a year ago. On the whole, 
having regard to the decline in manpower, this must be considered 
satisfactory. 

But consumption has also gone up, and is now running at a rate 
6.7% higher than a year ago. This increase in consumption is general 
over the greater part of the field, but is exceptionally marked in the 
case of electricity undertakings and gas-works, the consumption of 
coal at which is now 18% and 10.7% respectively greater than it was 
12 months ago. 

In so far as these increases show that industrial activity is greater 
now than it was a year ago, they are to be welcomed, for they reflect 
both the present high level of employment and the success with which 
industry has turned over from war work to civilian output. 

From the point of view, however, of supplying industry this winter 
with the coal that it requires, the increases in consumption during the 
current year must give cause for anxiety, for, in spite of the improve- 
ment in output, we are to-day in a worse position than we were a year 
ago, since the gain in production has been more than offset by the 
increase in consumption. 

The situation is aggravated by the difficulties now being experienced 
in the transport of coal by rail owing to shortages both of locomotives 
and wagons. 

Further, the position this year is much more critical than in 1945, for 
the country started the present coal winter with distributed stocks at 
the low level of 10,800,000 tons, as compared with 14,000,000 tons at 
the beginning of the coal winter last year. 

According to present prospects there is a likelihood that total 
supplies of-coal this winter may fall short of total requirements by 
something between 2,000,000 and 5,000,000 tons. 


Coal Output Figures 


The average weekly output of deep-mined coal in October was 
3,687,000 tons, or 110,500 more than in September, and 120,000 tons 
more than in October, 1945. The advance was maintained during 
November, when the. weekly average was 3,735,000 tons or 48,000 
tons weekly above the October figure. Output of opencast coal showed 
an increase of 22,000 tons per week over the September figure and 
was 30,000 tons above that for October last year. The effect of heavy 
rain in November reduced output, which was 43,400 tons per week less 
than in October. 
difficulties, accidents, &c., were rather higher than in September, 
1946, and in October, 1945, mainly on account of the loss of 34,000 
tons resulting from the South Wales bus dispute. \ 

There was an average of 692,600 wage-earners on colliery books 
during October, which is 4,700 fewer than in September. The average 
number of shifts worked at 5.09 per week shows a further improve- 
ment on September and on October, 1945. This is reflected in a 


welcome fall in absenteeism from 16.39% in September to 15.19%. 


in Oct ober—the Jatter figure comparing with 17.07% in October 


Losses in October, through disputes, transports ~ 
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Cuts for Industry 


1945. A further fall in absenteeism to 14.82% occurred during 
November. The output per man shift overall rose to 1.05 tons in 
October from 1.03 tons in September and 1.02 tons in October, 1945, 
and further increased to 1.06 tons in November. 

Total production of opencast and deep-mined coal together at 
15,566,000 tons in October (four weeks) was 598,000 tons above 
October, 1945, compared with the September (five weeks) increase of 
626,000 tons over September (five weeks), 1945. 

In October there were substantial increases in consumption. In- 
dustry used 71,000 tons more coal per week in October, 1946, than in 
October, 1945; electricity undertakings 63,000 tons; and gas under- 
takings 30,000 tons. Consumption showed a further substantial 
increase from 3,492,000 tons per week in October to 3,801,000 tons 
per week during November. 


Institution Membership 


At the 12th Autumn Research Meeting of the Institution of Gas 
Engineers in London on Nov. 27 the following elections were made to 
the various classes of membership: 

Memeers.—Bradley, Herbert, D.I.C., A.R.C.S., Station Engineer, 
Gas Light and Coke Company. Buxton, Henry Fowler, B.Sc.(Eng.), 
Mechanical and Electrical Engineer, Wandsworth and District Gas 
Company. Cole, Aubrey, Deputy Engineer and Manager, Brighouse 
Gas Department. Cross, James, M.Sc.(Tech.), Senior Assistant 
Engineer, Gas Light and Coke Company. Greenaway, Eric Hurst, 
Engineer, Manager, and Secretary, Stourport Gas Company. Halkett, 
Ralph, Junior, General Manager and Chief Engineer, Sheffield and 
District Gas Company. Monkhouse, Allan Cuthbertson, B.Sc., 
Ph.D., Assistant Director of Fuel Research. Pickering, Ernest 
Thomas, B.Sc., Deputy Chief Chemist, Birmingham Gas Depart- 
ment. Spikins, Terence, B.Sc., Acting Engineer-in-Chief, Shanghai 
Gas Company. 

ASSOCIATE MeEmBERS.—Angles, David Brown, Assistant Engineer 
and Manager, Grangemouth Gas Department. Banks, Henry Edward 
Wareing, Assistant Engineer and Manager, Beverley Gas Department. 
Collins, Lawrence Joseph, Chemist, Luton Gas Company. Croxton, 
Harry, Works Superintendent, Bristol Gas Company. Dyer, Arthur 
Henry, Assistant Engineer, Newport (Mon.) Gas Company. Edwards, 
Edward James, B.Sc.(Eng.), Assistant Engineer, Gas Light and Coke 
Company. Garnham, Douglas William, Industrial Representative, 
Tottenham and District Gas Company. Gibbons, Eric Benjamin, 
Director, Gibbons Bros., Ltd., Dudley. Goldthorpe, Eric Turnock, 
Production Manager, Bognor and District Gas and Electricity Com- 
pany. Hargreave, John Lister, Assistant Engineer and Manager, 
Louth Gaslight Company. Hedges, Harold Roderick, Acting District 
Manager, Tottenham and District Gas Company. Herbert, William 
Henry, Industrial Gas Engineer, Bristol Gas Company. Kay, Samuel 
Richard, Draughtsman, Designer, and Estimator, Newton Chambers 
& Co., Ltd., Sheffield. Mountjoy, Harold Ernest, B.Sc., B.Sc.(Eng.), 
Development Manager (Gas), Pilkington Bros., Ltd., St. Helens. 
Moyes, Anthony John, B.Sc., Technical Assistant, W. C. Holmes & 
Co., Ltd., Huddersfield. Nicol, Lawrence Alexander, Technical 
Assistant, Greenock Gas Department. Patrick, Eric Anthony 
Knights, B.Sc., Chemist, Gas Light and Coke Company. Redman, 
Maurice, B.Sc., Chief Chemist, Oldham Gas Department. Scott, 
Malcolm Fleming, Chief District Inspector, Sheffield and District 
Gas Company. Sugg, Philip Crawford, B.Sc.(Eng.), Director (Tech- 
nical and Sales), W. Sugg & Co., Ltd. Sumner, Arthur Eric, B.A., 
Assistant Works Manager, Liverpool Gas Company. Tisdall, Gordon 
Charles, B.A., Technical Assistant, Johannesburg Gas Department. 
Woosnam, William Albert; Works Superintendent, Milford Haven 
Gas Department. Wright, Henry Thomas, Technical Assistant, Gas 
Light and Coke Company. Wroe, Jack Allan, Engineering Assistant 
and Chief Draughtsman, Stockport Gas Department. 

ASSOCIATES.—Davies, George, Sales and Distribution Superinten- 
dent, Great Grimsby Gas Company. Dudden, William Robertson 
Chemist, Gas Light and Coke Company. Hastings, Thomas Fisher, 
Engineer and Manager, Omagh Gas Department. Mayor, James 
Arthur, Works Superintendent, Colombo Gas and Water Company. 
Skilton, Henry Charles Stanley, Assistant to Training and Education 
Officer, Gas Light and Coke Company. Toller, Gordon Henry, 
Chemical Engineer, Structural and Mechanical Development En- 
gineers, Ltd., Slough. Willmott, Alexander George, Area Represen- 
tative, Gas Light and Coke Company. 


A Committee Representing Management and Workers has been set 
up at Perth Gas Department to deal with “‘ questions affecting the 
welfare of the workers, promotion of the team spirit, and the giving of 
an efficient and satisfactory service to the public.” The Chairman is 
Mr. W. Nicol Baird, Engineer and Manager. The Committee will 
meet monthly during working hours and report to the Gas Committee. 
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Design for Living 


Taking a leaf out of the “* Britain Can Make It ’’ book the Gas In- 
dustry has opened a ‘“* Gas in the Design for Living” Exhibition at 
the Building Centre, perhaps the most satisfying feature of which 
from the point of view of the public, is the fact that for the first time 
since pre-war days the prices of the gas appliances on view are shown in 
plain figures. True, they are prefaced by the adjective “ approxi- 
mate” to allow of regional variations, but the principle of giving 
the public an idea of the cost is keenly appreciated. 

The exhibition is not on a large scale, but it marks the beginning of 
a more or less permanent display of what the Gas Industry has to 
offer to domestic consumers in the post-war world. Believing that 
first cost is not necessarily the most vital factor we seldom refer to 
prices, but it is worth noting that the prices of the eight cookers in the 
exhibition range from £20 3s. to £33 2s. 6d.; those of the ten water 
heaters from £8 4s. to a storage set at £64 4s.; and of ten gas fires from 
49s. for a portable to £30 for a four-unit fire. Other items on show 
are three radiators, two drying cabinets, a washing machine, wash 
boiler, gas-heated towel rail, central heating boiler, overhead heater, 
refrigerator, and a number of smaller miscellaneous items. 


Sir Thomas Barlow touring the exhibition after the opening ceremony 


Sir Thomas Barlow, Chairman of the Council of Industrial Design 
(which organized the “ Britain Can Make It ”’ Exhibition), opened 
the exhibition on Nov. 22. In welcoming him Mr. A. E. Sylvester, 
Chairman of the British Gas Council and Governor of the Gas Light 
and Coke Company, said the exhibition, which took its name from a 
striking poster designed by Mr. Eric Fraser, could be regarded as the 
first child born of the “‘ Britain Can Make It ’ Exhibition. 

The exhibition, said Sir Thomas Barlow, was based on the deliberate 
maintenance of a high standard of design, and the selection of exhibits 
was determined not by trade negotiations but by the judgment of 
people independent of those who made the goods. The Gas Industry 
had been active in the field of design for many years before the Council 
of Industrial Design was thought of. It must be 15 or 20 years since 
the Industry began to look to its laurels and apply its mind systema- 
tically to the improvement of both the efficiency and appearance of its 
appliances. There was a remarkable difference between the appli- 
ances of 15 years ago and those of to-day. They all remembered 
them—gas fires looking like a cross between a battleship and the Albert 
Memorial; cookers which merely inserted a few gas flames into the 
husk of an old coal range. He was not saying they did not represent 
an advance on still more primitive forms of cooking and heating, but 
they were themselves primitive when compared with the clean, well- 
proportioned, and pleasantly coloured appliances assembled in this 
exhibition. 

There was another side to design. The appliances represented an 
increase in efficiency as remarkable as their improvement in appearance. 
He thought the Gas Industry would be found to have provided one 
of the best illustrations of the point, which no industry dare overlook, 
that design was a sharp spearhead for the export drive. They had 
shown what could be done by approaching design problems with an 
imaginative understanding of the consumer’s needs and by using good 
brains and sound artistic instincts to solve the problems which that 
approach revealed. There was a great deal more to be done, and 
there was no reason why they should not progress even more rapidly 
in the next ten years than hitherto. He looked forward to fruitful 
co-operation between the Council of Industrial Design and the Gas 
Industry. 


The Staff of Hawick Gas Company gathered in the Crown Hotel 
recently at a reunion dinner and social evening in honour of returned 
Servicemen, 24 of whom were with their wives as guests of Mr. and 
Mrs. R. W. Cowie, former Manager of the Company. 
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Gas in New Cambridge Flats 


The first post-war flats, complete with two bedrooms, a lounge an 
bathroom, to be built by private enterprise in Cambridge, have bee 
equipped with all-gas kitchens. The Cambridge University and Tow 
Gas Light Company was first consulted at the drawing board stage 
when full details were provided of the most suitable gas appliance; 
and eventually it was decided to plan for a combined dining-room, 
kitchen. 


The gas installation comprises cooker, built-in refrigerator, in- 
stantaneous water heater and washing machine, which are shown in 
the illustration. 

The builders were Messrs. S. Ginn & Son, of Cambridge, who had 
constructed these flats to meet the immediate need for homes, and the 
novel design enables them to be converted from flats to two-storied 
houses with a minimum of structural alteration. . 


On the Domestic Front 


= THE CAMBRIDGE UNIVERSITY 
S$ LIGHT COMPANY 


A Domestic Front Exhibition recently held at the Cambridge Guildhall 
was organized by the Cambridgeshire Education Department, the County 
Federation of Women’s Institutes, and several Ministries including the 
Ministry of Fuel and Power, at whose invitation the Cambridge University 
and Town Gas Light Company co-operated. The resulting display ‘s 
shown above and consisted of a modern kitchen unit, incorporating gas 
cooker, refrigerator, washing machine, instantaneous water heater, 
gas fire, and radiators. The Company’s demonstrators were always 
available to give information and advice. 


Pitlochry New Gas Light Company has increased the price of gas 
by Is. 3d. per 1,000 cu.ft. to 7s. 6d 
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Engineers at the first post-war Convention of the American 
Gas Association, and to visit several gas undertakings in 
Canada and in the Eastern seaboard States of the U.S.A. during the 
weeks Sept. 24-Oct. 25, the writer feels that his impressions— 
formed though they were in a limited tour of short duration— 
may be of interest to his colleagues. 

The undertakings visited comprised those at Montreal and 
Toronto, Cleveland, Philadelphia, New York, Brooklyn, and 
Boston. The American Gas Association Laboratories at Cleve- 
land, and their Head Office in New York, were also visited. 





Hersince been privileged to represent the Institution of Gas 












A Convention of Wide Interest 





The Convention, which was held at Atlantic City from Oct. 7 
to 11, was attended by more than 6,000 delegates, and included 
both an exhibition of gas appliances and equipment, and a series 
of meetings embracing every phase of activity of the Industry, 
technical, commercial, and administrative. The whole programme 
was of great interest, and its efficient running did credit to the 
work of all those responsible for its organization. As it was 
necessary for meetings of the various sections to take place 
simultaneously it was impossible to attend all of them, and it 
would therefore be invidious to single out any of the many 
contributions for special mention. At the same time, it may be 
noted that by securing speakers of standing from outside the 
Industry, the AvG.A. was able to present novel viewpoints and 
lines of thought on raw materials, economics, business trends, 
publicity, and other subjects, which could not fail to be of value 
to the delegates. 

Without exception, the utmost kindness and courtesy were 
encountered on all hands, and all possible facilities and informa- 
tion were extended to the writer by all whom he met. 
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Political Controls and Legislation 





The general industrial picture in the U.S.A. (less so in Canada) 
is heavily involved with political controls and legislation, to 
which responsible business men attribute much of the industrial 
unrest which prevails at the present time. (Business interests fear 
a perpetuation of controls—a fear which has no doubt been 
largely diminished as a result of the recent mid-term elections— 
and are making strenuous efforts to re-establish the “ American 
Capitalistic System of Free Enterprise.” It would appear that 
a very large proportion of the manual workers in America take 
a similar view. Such efforts as have been made to exert an 
influence upon election results by enlisting the support of 
organized labour for selected candidates have met with little 
success, and there. is considerable oppostion on the part of the 
rank and file of Trade Union members to the involvement of 
Trade Unionism with party politics. None-the-less, relationships 
between employers and employed are far from being established 
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he County ® upon a workable basis, and the task of finding a modus vivendi 
luding the is greatly complicated by internal rivalries within the ranks of 
Goin b organized labour. Not only does this rivalry exist between the 
rating gas two big groups—the American Federation of Labour, and the 
heater, COngress of Industrial Organizations—but it is also to be found 





between competing Unions within these groups themselves. These 
circumstances have so far prevented union leaders from taking 
the same serious view of their responsibilities towards industry 
as is to be found among leaders of British Unions, and employers 
do not invariably repose a high degree of confidence in their 
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Impressions of the Gas Industry 
in America 


By E. CROWTHER, 


General Manager and Engineer, Newcastle-on-Tyne and Gateshead Gas Company 


good faith. Collective bargaining is not yet very far developed, 
it being the usual practice for individual “ contracts ” to be made, 
often for the relatively short period of 12 months, in respect 
of each business undertaking. The general unrest, which has 
already led to some very serious strikes, and which has evidently 
by no means spent itself, had done much, even at the time 
of the writer’s visit, to hamper production in nearly every field. 
The fear of it causing a business recession, through rising costs 
leading to restricted sales and production, is expressed by many 
business men. 

On the other hand, personal relations between individual 
employers and manual workers appear to be excellent, and if 
the genuine atmosphere of goodwill and equality between man 
and man can be capitalized, there is no reason why relationships 
should not eventually be brought on to a settled basis, and 
industrial peace achieved. ’ 

The solution of this problem is probably the most urgent and 
important task confronting the U.S. in internal affairs, and 
although experience of its handling is appreciably behind that 
of this country, there exists an underlying confidence in the 
American system, and a belief that its preservation is not incom- 
patible with a solution of the labour problem. 


Apprehension 

In Canada the broad impression gained is of greater stability, 
although the consequences of strikes in the U.S. are felt in the 
former country, delaying deliveries of goods and completion of 
contracts, while wage rates in Canada reflect increases gained 
by organized labour in the States. 

In both countries there is considerable apprehension of a 
change-over from the present sellers’ market, and in the Gas 
Industry it is felt that the time has come to re-train sales 
staff (even though for the moment there is little or nothing to 
sell), to cultivate goodwill by giving the best possible maintenance 
of existing apparatus, and to take stock of the competitive 
position in preparation to meet a buyers’ market should it 
materialize. 

It is against the background briefly sketched in the foregoing 
remarks that the Gas Industry of America should be viewed, 
forming as it does a part of industry as a whole, and depending 
on the general level of industry for the amount of revenue for 
which it can compete. 


1933-1946 


It may be recalled that in 1933 the Institution of Gas Engineers 
arranged a visit to America for a number of its members, 
and in the Transactions for the years 1933/34 and 1934/35 are 
recorded accounts of the then states of gas production, distri- 
bution, and utilization, and of administration, accountancy and 
publicity as they appeared to the members of the party, as 
well as a report made to the Joint Research Committee of the 
Institution. (Many of the conclusions and opinions contained in 
those reports are equally valid at the present time, and to anyone 
interested they will repay re-reading. 


Ownership 


The ownership of the Gas Industry is mainly in private hands, 
though certain municipal undertakings exist in Canada, and the 
Gas Undertaking of Montreal is owned by the Province of 
Quebec, rather because it was part of the property of the 
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company which previously owned the hydro-electric system of 
the Province. (which was the objective of the compulsory acquisi- 
tion) than for its own sake. It is interesting to note that one 
of the underlying reasons for the acquisition was to relieve elec- 
tricity supplies from the burden of Federal taxation, which is 
payable in Canada by a private company operating a utility, 
but is not payable by a Provincial owner of a similar, under- 
taking. As a result of this relief following acquisition, electricity 
charges in Montreal became competitive with those of Toronto 
in the neighbouring Province of Ontario, which was already in 
a similarly favoured position. Thus the transaction is an example 
of compulsory acquisition to State ownership prompted by a 
strictly capitalist viewpoint. 

In the U.S., where private ownership (either through holding 
companies or otherwise) is almost universal, the City of Phila- 
delphia is the owner of the undertaking, which it leases to an 
operating Company, who are allowed an annual profit (a fixed 
sum, plus bonus on sales over a stated level) for the duty of 
operating the concern. 


An Enormous Industry 


The size to which the Industry has grown, and the enormous 
development in natural gas sales throughout the Industry, are 
features which stand out immediately. 

Dealing first with natural gas, the volume sold in the U.S. per 
year is now seven times the volume of all town gas sold in 
Great Britain, and as its calorific value is about twice the 
average British figure, the therms sold are some 14 times the 
number sold at home. Two-thirds of the quantity are sold to 
industry, including gas sold for the generation of electricity: 
domestic sales (to some 84 million consumers) account for about 
one quarter of the whole amount, and represent an average of 
65,000 cu.ft. (equivalent to 130,000 cu.ft. of British C.V. gas) 
per domestic consumer per year. Prices average about 4d. per 
therm for domestic use, 2.4d. commercial, and 1d. industrial. 

There are now natural gas pipe lines in use of a total length 
of 250,000 miles, and additions continue to be made. Except in 
New England few of the more largely populated States have 
not been reached by one or more of these lines, and should 
negotiations at present in hand develop, it is possible that New 
York City itself may be afforded a supply through the “ Big Inch ” 
oil pipe line which was constructed during the war to convey 
oil and petrol from Texas to the Atlantic seaboard. It is under- 
stood, however. that determined opposition is likely to come 
from colliery and railway interests. 

Available supplies of natural gas appear to be greatly in 
excess of present consumption, and much gas is burned to 
waste both at the wells and at the refineries, 

The oil companies are developing processes for the conversion 
of natural gas to petrol, which may affect the position some- 
what, but the price paid for the gas at the wells is so very low 
(in the region of 1d.-14d. per 1,000 cu.ft. of 10 therms) that if 
it were doubled through the creation of a second outlet it would 
make little difference to the ultimate price paid by the consumer. 


Calorific Value 


The limiting factor on sales at present is that of pipe line 
capacity, and in order to use the lines to the fullest degree some 
purchasing undertakings during the summer pump gas back into 
relatively nearby oil and gas wells previously exhausted, recover- 
ing the gas for winter peak use. One undertaking at least prac- 
tised refrigeration and liquefaction of the gas until recently, 
but the failure of a container and the consequent discharge of 
many millions of cubic feet of gas in liquid form into the public 
streets, with great loss of life, has caused them to abandon 
the practice. While most of the natural gas is sold in its 
original form, some undertakings which still manufacture a part 
of their gas “reform” some of the natural gas which they 
purchase, passing it through the coke bends of water gas 
generators, and converting it to a mixture of gases of relatively 
low calorific value. 

In general, however, the spread of natural gas has caused 
calorific values to be increased, and the consequent increase in 
the thermal carrying capacities of supply mains has been of 
great advantage. Recognition of this has been a factor in raising 
calorific values—though to a less extent—in those undertakings 
manufacturing their gas. 
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Where natural gas is available, engineering problems are 
virtually reduced to those concerned with distribution. It is the 
exception for natural gas to contain sulphuretted hydrogen, nor 
are there any condensable substances or gum-forming compound 
in the gas. The behaviour of the gas in appliance burners js 
excellent and unvarying, and it is an ideal fuel for all Purposes, 
requiring only the addition of an odorant to make it ready fo; 
sale. 

The manufactured Gas Industry of the U.S., while considerably 
smaller in terms of volume sold than the natural Gas Industry, 
is still about one and a half times the size of the whole British 
Gas Industry, Its activities are centred principally in New 
England and in the Atlantic States, although to a greater or less 
extent they may be found throughout the whole of the U.S. In 
Canada, total volumetric sales are about one-sixth of those of 
the British Industry, consisting of approximately equal volumes 
of natural and manufactured gas. As might be expected, the 
Industry in the U.S. accounts for a much smaller proportion of 
all manufactured gas sales than it does of natural gas sales, 
domestic consumers taking two-thirds of the former. Prices are 
much higher for manufactured than for natural gas averaging 
nearly 1s. per them for domestic use and 6d. per therm for 
commercial and industrial use. Some 10 million domestic con- 
sumers are supplied, their average annual consumption being 
30,000 cu.ft. 


Predominance of Water Gas 


Water gas now constitutes the major source of manufactured 
gas, and appears likely to increase its relative preponderance. The 
coal gas produced is made almost entirely in coke ovens, and 
some of these latter installations have been constructed as much 
to provide coke for water gas plants as to produce coal gas. 

A rough analysis of all gas made and purchased by mant- 
facturing gas undertakings would show: — 

Water Gas sis ies 45% 

Coke Oven Gas ... +s 33% 

Retort Gas ... 3% 

Natural Gas o " 16% (purchased) 

Oil Refinery Gas and liquid 
hydrocarbon it 3% 

The use of highly volatile liquid hydrocarbons, such as 
propane and butane (materials similar to what is known as 
Calor “Gas in England) is developing rapidly, both as the sole 
source of supply in isolated rural communities, and (mixed with 
air to reduce its calorific value) as a convenient means of meeting 
the peak loads of large manufacturing undertakings. 

A considerable amount of work is going on to determine 
how large a proportion of such vapours can be mixed into the 
general stream without requiring the adjustment of consumers’ 
burners, and the subject is likely to become one of great impor- 
tance in America. The material exists naturally in crude petro- 
lum, from which it is distilled in the first stages of refining, and 
is produced in the process of “cracking” the heavier oil 
fractions for their conversion to petrol, so that there is likely 
to be an abundance of it for a considerable time to come. It 
is gaseous at normal atmospheric temperatures and pressures, 
but on being compressed it condenses to liquid form, and can 
be transported and stored in that condition so long as the pressure 
upon it is not released. On releasing the pressure, the liquid 
re-evaporates to gas, the process being accelerated by steam 
heating. Capital costs involved in using the material to meet peak 
loads are very small—little more than the cost of the storage 
tanks—and the delivered price is not excessive. Although a 
present shortage of suitable railway tanks limits the quantity 
capable of being delivered, many undertakings are installing 
storage tanks or adding to them. The possibility of constructing 
tankers to carry the material by sea is under examination, and 
should the findings be favourable, the subject might eventually 
become of practical importance to this country. 

Reverting to manufacture, coke oven practice is not very 
different from that of Great Britain, but in general coals of 
rather higher volatile content are used, and with shorter car- 
bonizing periods, where the ovens are owned and operated by 
the gas undertaking. In some installations oven widths as low 
as 14 in. have been adopted, but 18 in. is more usual. Dual 
fring is employed in these installations, and it seems to be the 
eeneral opinion that overall costs are approximately equal whether 
coal gas or producer gas firing is being employed. 


(part purchased) 
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A Difference in Practice 


Water gas practice differs from British practice in that more 
oil and less coke are used to produce a given volume of gas. 
This is due to the relative prices of these materials, oil being 
the cheaper, particularly where heavy bunker type oil is used. 
In many cases, heavy oil is sprayed into the generator (as well 
as into the carburettor) where it cokes and provides a part of 
the carbon for the generator reactions. For similar reasons 
calorific values of water gas are high, and this tendency is 
encouraged, as has already been mentioned, for its advantages in 
respect of distribution, as well as for its effect on diminishing the 
gap between the properties of C.W.G. and of propane-air. With 
this method of operation, the capacity of water gas plants is con: 
siderably increased, and some very useful work has been done 
to the same end by stepping up air blast pressures almost to the 
point where coke begins to be blown out of the generator, by 
dispensing with chequer work in carburettors, and by redesigning 
and enlarging the connecting ducts between vessels. It is common 
practice to allow a considerable part of the blow gases to go 
forward to the holder. Units capable of 8-10 million cu.ft. per 
day (9 ft. dia. generators) are now normal practice. 

Works engineering and plant design did not appear to offer any 
particular novelties, as the war checked development work in 
American gas-works in much the same manner as in Britain. One 
feature of interest lay in the practice of oil-scrubbing heavily car- 
buretted water gas for the removal of readily condensable con- 
stituents (in order to avoid their appearance in street syphons) 
and of gum-forming compounds, the production of which is 
promoted by the type of water gas process employed. With this 
oil wash, and gas drying, the necessity for syphons, and the 
possibility of their contents being frozen solid in winter, are 
avoided. 

Opinions differ as to the removal of benzole from coke oven 
gas, some undertakings holding the view that at current prices 
(petrol costs about 10d. per imperial gallon) it is more valuable 
in the form of gas, others that it pays to remove it. Sulphur 
compounds (including sulphuretted hydrogen) are permitted up to 
30 grains per 100 cu.ft. in most undertakings, and British work 
seems to be somewhat ahead upon this question. 

Liquid purification of H,S is practised in several undertakings, 
but it is agreed that it must be followed by oxide purification 
to remove the last 10 or 12 grains, and this is always a matter of 
some difficulty. The tendency on the whole would appear to be 
to revert to oxide purification, but work is going forward towards 
the reduction of size of oxide boxes for a given throughput of 
gas. 


The House Heating Load 


The whole Industry is greatly concerned to cope with the recent 
very rapid increase in the house-heating load. This increase seems 
to be due to a variety of causes, but mainly to an appreciation 
on the part of the public of the great convenience of gas as 
compared with oil or solid fuel, and the fact that these latter 
fuels have advanced in price to a much greater extent than has 
gas. From the Gas Industry’s point of view, the load causes 
a serious deterioration in load factor and produces very heavy 
peak demands when air temperature falls. Many undertakings 
are endeavouring to check the growth of this load until they 
can see their way more clearly to meet it, and they are assisted 
in this for the moment by the shortage of appliances. They are 
only beginning to appreciate that their promotional (e.g., block) 
tariffs operate to encourage this load, causing its acceptance at 
relatively low prices which may not be economic by reason of 
the poor load factor. They have received no assistance from 
local authorities in their attempts either to correct the financial 
position or to refuse the load. The further growth of this business 
seems inevitable. Incidentally, several undertakings stated that on 
occasional cold days before the onset of winter they get great 
increments of output through consumers lighting all their cooker 
burners and allowing these to warm their houses in preference 
to setting their heating systems to work unduly early in the 
season. 

Distribution systems on the whole seem to be better planned 
than our own, and supply pressures carried are higher and more 
uniform. Great use is made of high pressure distribution mains 
paralleling and tapped into the low pressure mains, and in some 
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cases pressure controllers on the district register directly in the 
compressor houses. 

Considerable differences of opinion exist as to the relative 
merits of spun iron and steel pipes, the nature of the sub-soil 
and the average depth of frost penetration having a major effect 
on the decision taken, 

Somewhat less confidence is reposed in the mechanical pipe 
joint than is customary in Britain. Meter design is little different 
from our own; regulations call for re-certification each five years 
in many towns. Prepayment meters are practically non-existent, 
and monthly credit accounts almost universal. Rental work is 
largely carried out in the larger undertakings by punched card 
system. 

It was interesting to note in one office that music was relayed 
to the machine rental staff throughout working hours; as the 
day advanced, the tempo of the music was increased. 


Dealer Co-operation 


Appliance sales and installation in some undertakings are left 
entirely in the hands of dealers—that is, outside plumbing con- 
tractors. Arrangements vary considerably, however. In some 
cases dealers sell as the undertaking’s agent, on a commission 
basis ; in other cases they sell quite independently of the under- 
taking. Known installations are inspected for soundness by the 
undertaking, but often (where no increase in meter size is 
necessitated) the undertaking may be quite unaware of the work 
that has been done. Other undertakings are prepared to sell and 
install apparatus. 

Servicing of apparatus varies similarly, but no distinction is 
made between appliances bought through the undertaking and 
those bought from outside sources. 

Im some undertakings service (other than provision of spare 
parts) is free, in others a minimum charge—often $1—is made 
for each visit. At a number of undertakings somewhat similar 
systems of customer service telephone desks have been installed, 
on a 24 hour per day basis. The operators ascertain what is 
required by the consumer, and can bring into consultation the 
service department, the accountancy department, or the records 
filing clerks as required, the consumer being a party to these con- 
versations. The system is attractive, if expensive, but whether a 
sufficient number of British consumers to justify its adoption are 
yet in the habit of using the telephone is doubtful. 

Other noteworthy features of consumer service noted included 
the use of wireless telephony between telephone room and 
patrolling service vans on ‘the district, and the use of teleprinters 
between service desk and distribution depot. In one undertaking 
“District Managers” have been created whose duty it is to keep 
in touch with every kind of activity in their areas, so that the 
undertaking shall be an integral part of the social and business 
life of the community. 

Sales staffs are at a low numerical level at present, owing to 
lack of apparatus to sell. Normally they are paid on a com- 
mission basis. 

Home Service, demonstration work and the like, are features in 
many undertakings. Among their duties may be contact with 
the personnel managers of large businesses, with the Press, and 
with the education authorities. Some of them receive substantial 
entertainment allowances, which they are expected to spend. 


Domestic Appliances 


Some very attractive appliances are being produced, and it is 
encouraging to note that several British appliance manufacturers 
had representatives at the Exhibition held during the Convention, 
and were making a detailed study of the American products. 

Domestic appliances consist almost exclusively of— 

House Heating Units, either hot water circulation through 
radiators, or, more usually, by the circulation of heated air 
through flow and return ducts in the main rooms. For small 
houses, a free-standing type of air heater is growing in 
popularity, but its usefulness depends largely on the 
American plan of house, in which the rooms open out one 
into another. 

Cookers.—The most modern cookers are equipped with automatic 
burner ignition to both hotplate and oven, clock control 
enabling an operation to be started and stopped at pre- 
arranged times without any further intervention once the 
clock has been set, removal of cooking odours at their point 
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of origin, and enclosed “broiler” (grill), They appear to 
be well designed, but for how long they will keep their 
appearance it is difficult to judge. 

Water Heaters.—These almost all consist of a combined burner 
equipment plus storage, heavily insulated. Burners are all 
of bunsen type, whether for use with manufactured or 
natural gas. Adequate thermostatic and supply cut off devices 
are included, 

Refrigerators —These are on the “ Electrolux ” principle. 

Home Laundry equipment, of the type which combines a washer 
and centrifugal drier, is likely to grow in importance. 

It is to be noted that when installed for use in individual 
houses, all these appliances are located either in the basement 
or on the ground floor, so that installation is relatively simple. 
Copper or iron pipe is invariably used. 

One of the main activities of the American Gas Association 
is in the establishment of specifications of requirements to be 
met by appliances before they can be approved by the A.G.A. 
for use. A permanent Committee (part drawn from the under- 
takings, part from the manufacturers) is at work constantly 
revising these requirements, always with safety as the main 
objective, and with efficiency taking a second place. The 
laboratories test all appliances submitted for compliance, and a 
successful test entitles the maker to use the A.G.A. seal of 
approval on all his reproductions of the design tested for such 
period as may be determined, never over five years. 

Whether, in view of the very limited number of appliance 
makers in Britain, and their own highly developed laboratory 
arrangements, a similar system is necessary or desirable here, is 
not a matter on which a hasty opinion can be formed. 


National Publicity 


Among other activities of the A.G.A. is the conduct of national 
publicity. This is financed under two heads, first by a sub- 
scription of 4 cents per meter per year from undertakings, and 
secondly by the use of part of a “research, promotion, and 
advertising fund” based on a percentage of gross revenue. Sub- 
scription is not compulsory, but on the other hand appliance 
makers may contribute individually or collectively. Only sub- 
scribers have a voice in the application of the money for 
publicity, and the bulk of it is spent in magazines of the type 
which circulate nationally. Little or no use has yet been made 
of cinema film publicity, but an A.G.A. contact man is paid 
to advise motion picture studios on matters such as kitchen lay- 
out, 

Industrial undertakings are supplied on request with publicity 
matter for insertion (either as prepared, or adapted to local 
needs as the undertakings may decide) in district papers in 
reinforcement of any national campaign. 

In addition to the work of appliance testing, the A.G.A. 
laboratories at Cleveland have certain investigations in hand, 
covering burner design, combustion characteristics of various 
gases, and the interchangeability of such gases, and work of 
an allied nature. Research work of a more fundamental kind 
sponsored by the A.G.A. and financed by it in part or in whole 
is carried on at a number of independent technical institutions, 
the Institute of Gas Technology at Chicago probably being most 
frequently selected. 


Work in hand or in prospect is largely concerned with further 
modification of the water gas process, aimed at still greater 
flexibility and capacity per unit of plant, and with catalytic pro- 
cesses for the conversion of natural gas, propane, or butane to 
blue water gas. 

It is contemplated that the latter process might be employed 
on the district to assist in meeting distribution problems, the 
blue gas to be enriched with a suitable proportion of unaltered 
natural gas, &c. 

Fluidized catalytic processes, in which a moving bed or column 
of the catalyst is used and which have been developed with 
considerable success in the oil industry, are also to be examined 
for suitability in gasifying heavy oils without the intervention of 
water gas plant. Similar processes, the A.G.A. consider, may 
ultimately be developed for use with. coal in place of oil, but 
this work is not yet begun. Tentative studies of the Lurgi process 


are in hand, as is some work on the production of sulphur resisting 
catalysts. 
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On the whole, the British Gas Research Board’s work upon 

catalysts and the direct gasification of coal appears to be a 

least level with that of the A.G.A. 

: . t the R 
Recruitment and Training iH. Dyde 
Recruitment and training of technical staff in America seem we, of wn 
to be on lines similar to those in Britain, but the lack of 4 = Counc 
technical body such as the Institution of Gas Engineers, which ution. Hi 
demands a specific course of study, and success in examinations § The Salt 
held or sponsored by the Institution as a condition of admission & from the B 
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Education. 
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to Associate membership, is a disability. Training may be by 
pupilage following a college education, or by part-time studies 
at a technical school combined with apprenticeship. 
*x 2 

Many items of detailed information gained have been omitted 
from these notes in order to avoid confusing the broad outline, 
but it will be seen that, as in England, the Gas Industry in 
America is faced with problems of peak load, in even greater 


degree, but is approaching them with the powerful assistance ar 
of agents—natural gas and liquid petroleum products—not at § ‘¢ — 
present available in England. ome ? . 
Although the availability of cheap oil and oil products has § rgycatior 
caused practice to diverge considerably from our own, American § scheme 0 
technicians are convinced that they should continue to work § the large! 
upon new processes involving coal, both as an insurance against § to a larg 
rising oil costs, and as a contribution to the economy of the This Si 
continent. ys 
Looking over the visit as a whole, and after making an attempt pve he 
to order the innumerable impressions gained, the outstanding yon the 
fact which predominates is the enormous natural wealth of light of } 
America, which, if wisely handled, is such as to place no human 
project beyond the range of possibility. 
RE als «ai cia Legra 
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Gas in the Hotel Industry vith Bu 
Hotels and boarding-houses all over Britain are gradually po a 
being released from war-time requisition, and proprietors are now best ave 
concerned with the provision of essential equipment to enable them that the 
to re-organize their establishments. In this re-organization cooking is the © 
and heating will be two of the main considerations, and in these gas specific 
should play an’ important part. queries 
An example of planning and foresight has been shown by a well- ts com’ 
known hotel recently re-opened in South Devon. After consultation differen 
with Radiation, Ltd., on the layout and equipping of the kitchens, ment 
staff cafeteria, servery, still room, and floor service kitchens, gas and oie ool 
steam appliances have been installed. with th 
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Chefs at work on the Grosvenor range in the main kitchen at the the f 
Victoria Hotel, Sidmouth. 1s 
In the main kitchen the centre-piece is the six-oven Grosvenor 
Range and Bain Marie, with all other important appliances for com- 2r 
pleting a kitchen on scientific, workable lines. These are a Chester 
boiling table, double stockpot stand, latest type of Kendal roasting 31 
oven, Savoy griller, Wardour fish fryer, steam jacketed fish boiler, 
and many labour-saving items, including stainless steel sinks. Except . 
for a few constructional points the installation is complete and the in t 
chef de cuisine is justly proud of his ground-level, modern kitchens nol 
and of the many varied and attractive meals created and cooked there. tute 
Radiation, Ltd., have now available a consultant technical staff Scie 


for advice in the preparation of plans for equipping a complete kitchen 
or for the individual supply of cooking apparatus only. 
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At the Research Meeting of the Institution of Gas Engineers Mr. 
J, H. Dyde explained that he had been asked by the Training Commit- 
tee, of which he is Chairman, to give an account of its work, mentioning 
that the Committee’s final report has been approved by the British 
Gas Council, though it has still to go before the Council of the Insti- 
tution. He.continued: 

The Sales Training Committee consists of four representatives 
from the British Gas Council, a similar number from the Gas Educa- 
tion Committee of the Institution of Gas Engineers, together with its 
Chairman, Mr. Terrace, and two representatives of the Ministry of 
Education. 

Our terms of reference were to reconsider the Fourth Draft Regu- 
lations for the administration of a scheme for the Training and Exami- 
nation of Salesmen prepared in 1939. For many years the national 
bodies of the Gas Industry have recognized the need for the training 
of gas salesmen, but it is a matter for regret than so far no really 
satisfactory scheme has been initiated. 

Tribute must, however, be paid to the correspondence courses of 
the B.C.G.A., which for a long time fulfilled a most useful function. 
Correspondence courses, excellent as they may be, leave much to be 
desired, and it was for this reason that a Sub-Committee of the Gas 
Education Committee of the 1.G.E. was set up before the war to devise a 
scheme of training which could be conducted by technical colleges in 
the larger cities and towns, and so be available, if not to all, at least 
to a large number of potential salesmen throughout the country. 

This Sub-Committee’s work reached an advanced stage, and it had 
actually drawn up draft regulations for the administration of a scheme 
for the training and examination of salesmen which, unfortunately, was 
postponed owing to the advent of the war. It is their work, therefore, 
that the present composite Committee has had to reconsider in the 
light of present conditions. 



























Two Courses of Instruction 


These draft regulations envisaged two courses of instruction; 
one dealing with Gas Technology and Salesmanship, and the other 
with Business Organization and Management. It became apparent 
from the early discussions of our Committee that there is not in the 
Industry unanimity of opinion as to the duties of a salesman, nor the 
best avenues of recruitment. The Committee has, however, decided 
that the type of salesman for whom a training scheme is most needed 
is the one who is required to sell the right domestic appliance for a 
specific purpose and be able to quote for its installation and deal with 
queries as to its maintenance, running cost, and proper performance. 
In coming to this conclusion the Committee has in mind the essential 
difference between the salesman of many commercial commodities— 
vacuum cleaners, motor cars, patent medicines, and the like—-and the 
gas salesman. The one is concerned solely, or for the most part, 
with the simple selling transaction, whereas the other is selling a service. 

It is imperative, therefore, that an important part of the training 

of a gas salesman shall be concerned with the technical aspects of gas 
utilization, and in this respect my Committee is in complete accord 
with the Sub-Committee responsible for the preparation of the draft 
regulations which paid great attention to technical training. 
_ In considering, however, the desirability of initiating a scheme of 
instruction at technical colleges throughout the country, the Commit- 
tee has had to endeavour to estimate the probable annual influx of 
trainees, and from evidence available, has concluded that while there 
may be an initially large entry for training, subsequent annual intake 
would appear not to be sufficiently large to warrant the existence of a 
number of courses especially designed for gas salesmen. 

It must be realized that technical colleges throughout the country 
are very fully engaged, and that in many cases there are waiting lists 
of students to approved courses catering for the general demands of our 
larger industries. It was deemed desirable, therefore, to devise a 
course of training in which classes already in being could be utilized. 
At least this would ensure a start being made. 
















The Committee’s Recommendations 


After considering the various examinations which are available, or 
will be available in the near future, the Committee recommends a 
three years’ course consisting of three evenings per week, comprising 
the following subjects: 

Ist Year— Mathematics Sk. 

Engineering Science S1. 
Engineering Drawing S1. 
2nd Year—English. 
Technology of Gas Supply (2 evenings). 
3rd Year— Technology of Gas Supply (2 evenings). 
Principles and Practice of Salesmanship. 
_ The Technology of Gas Supply is the course which will be initiated 
in the near future in connexion with the examination in Gas Tech- 
nology (Supply) administered by the City and Guilds of London Insti- 
tute. The ancillary subjects, Mathematics Sl, Engineering S1, 
Science and Engineering Drawing S1, comprise the first year of this 
course, and are also common to the Ordinary Grade course in Gas 
Engineering (Supply) now in operation at many technical colleges. 
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English will be taken to S1 standard and will be part of a National 
Certificate course in Commerce, again, generally available. 

With regard to the Principles and Practice of Salesmanship, the 
Committee has had the opportunity of discussing its requirements with 
the Incorporated Sales Managers’ Association. It transpires that 
there are now a number of technical colleges in the country conducting 
a course in salesmanship to a syllabus prepared by the Association; 
and the Committee, having considered this course, recommends its 
adoption. The actual examination conducted by the Association is, 
however, too wide in scope, since it has of necessity to cater for the 
needs of salesmen in all branches of commerce and industry. Accord- 
ingly, it is proposed that the examination in Principles and Practice 
of Salesmanship shall be conducted by the Sales Training Committee, 
or by a specially appointed Board of Examiners. This procedure 
would be acceptable to the Incorporated Sales Managers’ Association. 

The need for an oral examination has been stressed, and it is the 
opinion of the Committee that it is desirable for candidates to be 
submitted to an examination before being awarded a Certificate. 

Although the recommended course extends over three years, it is 
recognized that many candidates would be granted exemption from 
Mathematics $1, Engineering Science S1, and English S1 by virtue of 
holding the School Certificate or Matriculation. Such students would 
therefore only be required to take a two years’ course in which En- 
gineering Drawing S1 would be taken with Technology of Gas Supply 
in that year. 

With the raising of the school-leaving age to 16, it is almost certain 
that the majority of students would be able to complete this course in 
two years. 

The Committee also recommends that the title of the Certificate 
to be awarded on successful completion of the course and examinations 
pve shall be “ Certificate in Gas Salesmanship and Consumer 

ervice.”’ 


Administration of the Scheme 


Consideration has been given to the administration of the scheme 
and it is- recommended that, since the Institution of Gas Engineers 
already has in being the machinery for conducting such a scheme, and 
is in close contact with technical colleges through its education schemes, 
it be requested to undertake this work. 

The responsibility for the successful operation of the scheme should, 
however, be vested in a Joint Committee comprising representation 
in equal numbers of the British Gas Council and the Institution of Gas 
Engineers, together with two representatives of the Ministry of Educa- 
tion and one nominated by the Incorporated Sales Managers’ Associa- 
tion. It is further recommended that this Committee be given powers 
to appoint Examiners and, if necessary, to remunerate them for the 
purpose of conducting the oral examinations and the examinations in 
Gas Salesmanship. 

The award of the Certificate to successful candidates should be 
vested in the British Gas Council, but it is considered highly desirable 
that such certificates should also be endorsed by the President and 
Secretary of the Institution of Gas Engineers. This would give the 
Certificate the necessary status and as such it should be acknowledged 
throughout the Industry. 

The Committee desires to point out that, although in the light of 
present requirements it is found expedient to advise this revision to the 
Fourth Draft Regulations, the amendments suggested in connexion 
with = Certificate for Gas Selesmanship and Consumer are not sub- 
stantial. 


Business Organization and Management 


With regard to the higher and more academic course in Business 
Qrganization and Management contained in the draft regulations, 
I have not the time to detail the various stages by which the Committee 
arrived at their final decision regarding this matter, but these are set 
out in their Final Report. Suffice it to say that it was their unanimous 
opinion that the provision of a system of training and examination 
on this much higher level for the Gas Industry was impracticable, 
and indeed was outside the purview of the Committee. Students 
who have successfully completed the course in Gas Salesmanship and 
Consumer Service and are desirous of proceeding to some more 
advanced qualification should be encouraged to take either the Asso- 
ciate Membership Examination of the Institution of Gas Engineers 
or the Associate Examination of the Incorporated Sales Managers’ 
Association. Such-a procedure would then enable students to obtain 
the necessary academic qualifications for membership of a professional 
Institution or Association. 

The Committee’s views with regard to the training of salesmen 
and technologists in the supply side of the Industry may be sum- 
marized as follows: 

(1) The Certificate in Gas Salesmanship and Consumer Service 
is designed to serve the requirements of the hundreds of men 
needed as representatives whose job will be to sell gas service 
in the widest sense to domestic consumers. 

It is anticipated that prospective candidates will be recruited 
from secondary schools, junior technical schools, and from 
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within the Industry itself. Young men starting in a ‘clerical 
capacity and others after a training in Gas Fitting but all with a 
personality and flair for salesmanship have already proved 
excellent raw material in this respect. 


Young men entering the Industry, having obtained a higher 
standard of education, of which Matriculation may be taken 
as 2 minimum and whose ability leads them to aspire to positions 
of authority and responsibility are advised to consider studying 
for the qualifications of a professional Institution or Association. 

Several lines of development, in accordance with their 
abilities and propensities are open to them. 

They may: 


(a) From the outset take the Associate Membership Examina- 
tion of the Institution of Gas Engineers, or 
(6) 


Take the City and Guilds of London Institute’s Certificate 
in the Technology of Gas Supply. Examination in the 


(2) 
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additional subjects of English and the Principles apj 

Practice of Salesmanship would then give automat 

award of the Certificate in Gas Salesmanship and Consume, 

Service. Further technical qualification is Progressively 

secured by proceeding afterwards to the Associate Mem. 

bership of the Institution of Gas Engineers. Such training 

would be eminently suitable if their function is: 

(i) An Industrial Gas Salesman, Commercial Ga 
Equipment Engineer and Salesman, or 

(ii) A Sales and Service Manager. 

(3) The professional qualification of the Incorporated Sales Mana. 
gers’ Association would be a most useful asset to the Sales and 
Service Manager of a large undertaking or region. Thi 
qualification might well be preceded by the Certificate in Gas 
Salesmanship and Consumer Service and the City and Guild 
= — Institute Certificate in the Technology of Gay 

upply. 















Kirk Deighton, a one-street village near Wetherby, with a population 
of about 300, is having street lighting installed by the Harrogate 
Gas Company upon the instructions of the Rural Council. 


Gas Pressure in Manchester was cut by a third during the recent 
snowfall, and the reduction is likely to continue for a few days. 
Alderman J. S. Hill, Chairman 6f the Gas Committee, explained that 
his Department was making about 29,000,000 cu.ft. of gas per day, 
and consumption during the snowfall reached 31,000,000 cu.ft. 


Newcastle-on-Tyne and Gateshead Chamber of Commerce has sent 
to the Association of Chambers of Commerce a report dealing with the 
shortage of machinery and equipment needed by firms for replace- 
ments. Among other things, the report stated that gas and electricity 
undertakings were unable to give 100% service owing to the shortage 
of plant. The report expressed “ great alarm” at the position. 


The Tees Industrial Development Board has received a report by 
the Services Committee referring to the serious position of gas supplies 
in the district. A further meeting is to be held with the technical 
Officials to decide what action should be taken. The Mayor of Stock- 


ton said that his Council was taking steps to cope with the increasing 
demand. 


One of the Boldest National Schemes the mining industry has ever 
seen puts the East of Scotland firmly on the map as a coal producing 
area. In the National Coal Board’s “ Blueprint ” for Scotland, it is 
revealed that three new collieries will be sunk in the Edinburgh district, 
four or five in Fife, two in West Lothian, one in Clackmannan, and 
two in Stirlingshire. The remainder of the pits planned by the Board 
are earmarked for Ayrshire (13), Lanarkshire (3), and Renfrewshire (1). 


Increased Consumption of Gas and the supply of unsuitable coal for 
carbonization have caused the Alliance and Dublin Consumers’ Gas 
Company to announce that the manufacturing plant cannot maintain 
the load, and unless the demand falls, hours of gas supply will be further 
reduced. The present supply is restricted to nine and a half hours 
daily, and the Company, in endeavouring to secure that consumers 
keep within their rations, has recently cut off 400 gas users. The Dun 
Laoghaire Borough Council has, however, asked the Company to 


discuss the “‘ off hours ”’ system and restore a continuous supply of 
gas. 


Members of the Councils of the Institution of Gas Engineers and of 
the Gas Research Board have been invited to a meeting of the Institu- 
tion of Chemical Engineers on Jan. 7, at 5.30 p.m., in the Apartments 
of the Geological Society, Burlington House, Piccadilly,‘London, W.1, 
when a Paper on ‘“‘ Chemical Engineering Aspects of the Fischer- 
Tropsch Process ” will be presented by Dr. C. C. Hall and Mr. A. H. 
Taylor. A limited number of advance proofs of the Paper will shortly 
be available and application for these should be made to Mr. M. B. 
Donald, Joint Hon. Secretary, Institution of Chemical Engineers, 
56, Victoria Street, London, S.W.1. 


Mr. F. G. Briggs, Engineer and Managing Director of Dudley, 
Brierley Hill and District Gas Company, has thanked the gas con- 
sumers in the Company’s area for their response to his appeal for 
economy. He says: -‘‘ The seasonal increase is taking place this 
year at a very much slower rate than last year and this has eased the 
position slightly but unfortunately still further economies are needed 
if the position is to be made safe for the winter. Apart from the 
present capacity of the works, the coal position is causing extreme 
anxiety. Since Sept. 12 the Company has never received during any 
week as much coal as it has carbonized. Stock has been constantly 
reduced and at the moment there is less than 14 weeks’ supply of 
coal at the works. At the present rate of usage the stock will certainly 
be exhausted before Christmas. I need not say that the Company 
has no authority in connexion with the coal it receives and is pressing 
the position constantly upon the powers that control the coal supplies.” 


News in Brief 














The Question of Providing additional gas producing plant to meet 
future requirements was raised in a report last week by Lanark County 
Council, in which Mr. F. R. Mitchell, Engineer and General Manager 
of the gas undertaking, estimated that within the next five years the 
probable gas requirements would be double the present output, 
Vertical retorts and carburetted water gas units necessary for the 
increased output were quoted for delivery in about four years and two 
years respectively from date of order, and Mr. Mitchell suggested 
the Committee should require to consider inviting tenders at an early 
date. 






The Following is an Extract from the Croydon Times and Surrey 
County Mail of Nov. 30. “ We live in strange times. Mr. W. A. 
Bishop, Vice-Chairman of Croydon Chamber of Commerce, once 
worked hard to boost the sales of the Croydon Gas Company. To-day 
he probably works even harder to keep the sales down. The Town 
Clerk (Mr. Ernest Taberner) at the annual dinner of the Chamber of 
Commerce said, ‘ It is a strange commentary on the way of things to-day 
that one of my business contacts with Mr. Bishop has been in a cam- 
paign to try to discourage people from burning gas—not with the 
idea of helping the Gas Company’s electricity competitors, but in order 
to save fuel. In fact, the Corporation and the Gas Company arranged 
this campaign and spent money on it to discourage people from burning 
gas and electricity.’ ” 













. 


Steam Driven Vehicles 


The imposition of legal and taxation disabilities following the imple 
mentation of the Salter Report in 1927 caused the road steam vehicle 
to decrease in popularity. In 1927 there were 9,000 of these vehicles 
in use consuming about one million tons of solid fuel; by 1945 the 
number had diminished to 686, consuming only 70,000 tons of fuel 
annually. The coal industry was interested in knowing if this market 
for coal was likely to be re-established in the light of the advances 
made meanwhile in the internal combustion engine. 

Accordingly the Joint Investigations Comniittee, a body set up by the 
Coal Utilization Joint Council and the Solid Smokeless Fuels Federa- 
tion was asked to report upon the subject. Their report is now avail- 
able (price 2s.) from the offices of either of the constituent bodies at 
1, Grosvenor Place, or 54, Victoria Street, London, S.W.1. In general, 
the steam vehicle is perhaps the most reliable road vehicle known, 
but possesses some disadvantages inherent in the former design which 
are likely to prevent the re-emergence of that type of vehicle in any 
numbers. The relatively limited market for the large vehicles, com- 
peting as they do only with diesel lorries of 4 or 5 tons unladen weight 
and over, restricts the activities of manufacturers. If a steamer 
could be designed to compete with the smaller lorries down to, say, 2-3 
tons unladen weight, the position would be totally different. The 
export demand for these larger steamers is not likely to be sufficient 
to compensate for the weak home market. Most of the former 
makers of steam waggons have now turned their undivided attention 
to diesel-engined vehicles. ; 

There are, however, distinct possibilities in certain new designs 
which may well overcome the disabilities of the old type with its 
cumbersome boiler. The new design generates superheated steam a' 
1,400-1,700 Ib./sq. in. in a flash boiler and this steam is used in a triple- 
expansion high speed condensing engine. A prototype (the Doble 
unit) was built in this country before the war. Further research 1s 
necessary but a great deal of basic information and experience already 
exists. The report deals in some detail with these and other matters 
connected with the subject including costs of operation, fuel supply, 
the user’s and the manufacturer’s reactions, technical developments, 
and the possibility of using the gas turbine and electrical battery 
vehicle for road haulage. 
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Corrosion of Water Heaters™ 


Experiments with Instantaneous Water Heaters 


By N. BOOTH, B.Sc., Ph.D., F.R.I.C., and P. C. DAVIDGE, B.Sc. 
(Gas Research Board) 


and G. H. FUIDGE, B.Sc., and B. PLEASANCE 


(South Metropolitan Gas Company) 


NE form of corrosion of concern to the Gas Industry is that of 
domestic water heaters, particularly of the non-condensing type. 
These appliances are normally constructed of copper and are 
frequently coated with a lead-tin alloy. During use a fluffy corrosion 
product of a pale bluish-green colour is deposited, and servicing is 
necessary every three to six months in order to prevent undue accumu- 
lation of this material. Despite this servicing there is a tendency for 
some of the product to fall or to be blown from the heater, and to be 
deposited on walls, drainers, &c., giving rise to unsightly discoloration. 
Throughout the Gas Industry it has been generally believed that the 
main factor causing this corrosion is the presence in the flue gases of 
small amounts of oxides of sulphur produced by combustion of the 
organic sulphur compounds in the town gas. The Industry is actively 
engaged in developing methods for the removal of organic sulphur from 
town gas, on the assumption that success in this matter would not only 
reduce the odour of the products of combustion from flueless gas 
appliances, but also would greatly decrease corrosion. If, as a result, 
the cost of maintenance of appliances such as water heaters could be 
reduced, the saving might offset an appreciable proportion of the cost 
of the additional purification process. It was considered by the Gas 
Research Board that more evidence upon this supposed influence of 
sulphur was required and that, in particular, the relationship between 
the amount of corrosion and the sulphur content of the gas, and the 
extent to which oxides of nitrogen and carbon dioxide also played a 
part in the corrosion, should be examined. As a limiting case, in- 
formation was required on the behaviour of appliances operated on 
gas containing no sulphur, or only very minute traces of this impurity. 


Scope of Investigation 


For these reasons, plans were made for a series of investigations of 
which the first is the subject of this Report. In addition, during 
discussions with various gas undertakings, a number of other factors 
which might influence the extent of corrosion had been suggested. 
These included the age of an appliance; the design of an appliance; the 
frequency of use; whether an appliance were used at the rated capa- 
city; the actual nature of the sulphur compounds; the calorific value, 
and composition, of the gas; the amount of excess air; the time of 
year, and so on. It was decided to investigate as many of these 
additional factors as possible. 

The amount of published information bearing on the corrosion of 
water heaters is limited. J. W. Wood!, 2, *, carried out experiments in 
which gases of differing sulphur content were burnt under condensing 
conditions in tubes of various metals. The condensate was collected 
and analyzed. The sulphur contents used were 50, 25, 8, 4 and 
0.1 gr. per 100 cu.ft. It was found that lead, tin, and solder provided 
good protective coatings. Zinc, black iron, and galvanized iron were 
unsuitable, while experiments with chromium- and nickel-plate were 
inconclusive. When the extent of corrosion was plotted against the 
sulphur content of the gas it was found that the @rves did not pass 
through the origin, although below 8 gr. there was a more rapid fall 
in corrosion with reduction in sulphur content. One important 
observation was that with lead and solder the corrosion was greater 
with a gas containing 0.1 gr. of sulphur than with one containing 
4 gr. The condensates were usually found to contain free acid, and 
a small amount of nitric acid (0.004 gr. per 100 c.c.) was found. 

This work was extended by F. Taylor and J. W. Wood* under 
conditions of condensation and re-evaporation more severe than those 
applying in practice in “* non-condensing ” heaters. About twice the 
corrosion previously noted was now obtained, the attack being localized. 
This is understandable, since the concentration of sulphuric acid in the 
condensate increases during re-evaporation. The most resistant 
materials were again found to be solder- or tin-coated copper. Lead 
was found to form a protective coating of sulphate with high sulphur 
gases, but if the sulphur content were low, attack by oxides of nitrogen 
was observed. The sulphur contents of the gases used were 22 and 
5 gr. per 100 cu.ft., and the reduction in corrosion was not proportional 
to the reduction in the sulphur content. 


* From Publication 27 of the Gas Research Board. 
1 Trans, Inst. Gas Eng., 1934-35, 84, 246. 

® Trans. Inst. Gas Eng., 1935-36, 85, 167. 

® Trans. Inst. Gas Eng., 1936-37, 86, 58. 

* Trans. Inst. Gas Eng., 1939-40, 89,339. 


There have been a number of publications in the United States of 
America dealing with corrosion by flue gases. L. Shnidman and 
J. S. Yeaw® examined the corrosion of different metals and alloys 
by flue gases containing 9 and 330 gr. of sulphur, respectively. It was 
found that the corrosion by flue gas condensates was more variable 
and gave different relative corrosion rates than did experiments with 
flue gases. Chrome-nickel steel (18: 8) was the most resistant material, 
followed by lead, aluminium, zinc and chrome steel. Shnidman and 
Yeaw*® later extended this work to a gas containing 0.4 gr. of sulphur. 
The order of resistance to corrosion was much the same, except tha 
lead was found to be much less resistant, relatively, than with the 
higher sulphur gases. 

A field investigation was reported by J. H. Bosbyshell and J.S. Yeaw? 
in which water heaters, house-heating apparatus and refrigerators were 
examined on 12 different gases. It was concluded that the sulphur 
content must be reduced to below 2 gr. per 100 cu.ft. to eliminate 
corrosion problems, and that the other constituents of the products of 
combustion were not significant. One criticism of these conclusions 
is that the gases with sulphur content of 3.2 gr. and upwards had a 
calorific value of 530 B.Th.U. per cu.ft., while those below had calorific 
values of 800 to 1,100 B.Th.U. per cu.ft. It is possible that this 
change in calorific value would have some influenc> on the extent of 
corrosion in similar appliances. ; 

The South Metropolitan Gas Company® carried out a trial, usin 
actual water heaters. Two sink heaters were operated, one on district 
gas containing about 12 gr. of sulphur per 100 cu-.ft., the other on 
similar gas containing 2 to 3 gr. only of sulphur. The method of test 
was to operate the appliances intermittently for short periods, so that a 
large number of warming-up cycles could be obtained in a relatively 
short time, it being assumed that corrosion would be confined mainly 
to the warming-up period when condensation would occur. It was 
concluded from this investigation that over the range of sulphur content 
covered, the extent of corrosion was directly proportional to the total 
sulphur content of the gas, and that oxides of nitrogen have little 
influence. 

The experiments reported in the present Paper are an extension of the 
work of the South Metropolitan Gas Company to cover a wider range 
of sulphur content, including practically sulphur-free gas, and to 
obtain information about the behaviour of different appliances at 
different gas throughputs. In due course other variables, mentioned 
earlier, will be examined. Through the courtesy of the South Metro- 
politan Gas Company, it was arranged for the work to be carried out 
at their Central Laboratory as a joint investigation by the Gas Re- 
search Board and the Company’s Chemical Department. 

Metallurgical examination of the coatings of the heaters was made 
by Mr. J. P. Welsh, of the Gas Research Board staff, and is reported 
in an Appendix. 

Further experiments with other types of water heaters are in progress 
but the work has not yet reached a stage when useful conclusions 
may be drawn. 


Method of Experiment 


The appliances chosen for the corrosion tests were standard models of 
instantaneous sink water heaters, designed to supply hot water at a 
rate of 4 gall. per minute, with a 100° F. temperature rise. Two different 
types of appliance were used. 

In the present work it has been assumed that the corrosion of a 
‘** non-condensing” type of water heater occurs mainly during the 
initial warming-up period when condensation does, in fact, take place. 
Thus, by lighting and extinguishing the heater at frequent intervals, 
it was possible in a few days to subject a heater to the equivalent of 
several months of average household use. In order to cool the heater 
quickly after a period of use, arrangements were made for the water to 
run continuously. It was found by experiment that under these 
conditions 3 minutes were sufficient for the heaters to cool to room 
temperature after use. For this reason, the experimental method 
adopted was to turn the heaters.on and off eight times per hour, the 





5 Proc. American Gas Assoc., 1937, 697. 

* Proc. American Gas Assoc., 1939, 542. 

’ Proc. American Gas Assoc., 1939, 517. : 

* Private communication from the South Metropolitan Gas Company. 
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“on” and “ off” periods being of equal duration, viz., 3} minutes. 
By this means, 1,200 operations of the heaters (equivalent to three 
months of domestic use with a heater being used 12 times a day, or 
six months of use with the heater used six times a day) were carried 
out in 150 hours, i.e., in 64 days. 


PLATE 1.—Burner and Burner Tray of Heater B, after the Second Period 
burning Gas Containing 17 gr. of Sulphur 


Gas Purification Plant 


Ths gas used in these experiments was debenzolized horizontal retort 
gas of 530 B.Th.U. calorific value. The average composition was as 
follows: 
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The sulphur content of the unpurified gas was between 15 and 20 gr. 
per 100 cu.ft. 

The total sulphur content of the gas was reduced to approximately 
3.0 gr. per 100 cu.ft. by catalytic hydrogenation of the CS, to H.S 
over a nickel-thoria catalyst supported on pumice, the HS being 
removed by iron oxide. 


PLATE 2.—Burner and Burner Tray of Heater B; after the Second Period 
burning Gas Containing 3 gr. of Sulphur 


Of the six water heaters used in the experiments, four (designated in 
the experiment B,’ By, B; and B,) were supplied by one manufacturer 
and the other two (designated A, and Ag) by another. Both types were 
made from copper sheet coated with solder, and were basically similar 
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in design. Each type was designed for a water rate of } gall. per 
a, and was provided with a needle-valve adjustment on the water 
inlet. 

For a gas of a calorific value of 530 B.Th.U. per cu.ft., the maker's 
rating for Type “A” was 70 cu.ft. per hour, and for Type “ B” 
67 cu.ft. per hour. 

Type “ A” heater had a coating of solder applied by hand wiping, 
which was very uniform and had an average thickness of 0.1 thousandth 
of an inch. Type “B” had a coating applied by dipping, which 
varied in thickness from 0.7 to 2.4 thousandths of an inch. Analysis 
showed that the coating on Type “A” had the composition—Sn, 
46.0; Pb, 51.5; Sb 2.5% and that on Type “ B”—Sn, 18; Pb, 80 
not determined, 2%. 

The inlet and outlet tubes to the water compartment were carried up 
oe inside of the Type ‘‘ A” heater, and up the outside of Type “ B” 

eater. 


Experimental Procedure 


Heaters A;, B, and By were operated on district gas, A; and B, at 
the maker’s rated gas consumption, and By at 10% below this value, 
Heaters Ag, Bs and By were operated on treated gas of low sulphur 
content; and A», and By; at the rated consumption; and By, at 10% 
below this figure. Each heater was subjected to a total of 4,800 
operations of lighting and extinguishing, which in the case of heaters 
working at the normal gas rate involved a total gas consumption 
of 21,000 cu.ft. The test was divided into four periods, each of 1,200 
operations, so that the rate of corrosion could be followed as closely as 
possible. During the course of the experiment the gas rate and water 
rate to each heater were checked, and the rise in water temperature, after 
passing through the heater, was determined. Total sulphur deter- 
minations on the district gas and on purified gas were made over each 
24 hour period. The average conditions of operation of the various 
heaters are given in Table 1, and the sulphur contents of the gases in 
the different periods in Table 2. At the end of each period, the heaters 
were dismantled for examination, and differences in the amount of 
corrosion deposit were clearly visible. After the second and fourth 
periods the burners and the surfaces of the heaters were photographed. 


PLATE 3.—-Trays from beneath Type “A” Heaters after the Second 
Period. Heater A; burning 17 gr. Gas on right. Heater Ag burning 
3 gr. Gas.on left 


Each heater was brushed out with a dry, stiff brush after each of the 
four periods; and the corrosion deposit cleaned from heaters and burner 
trays was weighed and set aside for analysis. 


TABLE 1.—Average Conditions of Operation of Heaters during a Test 
Period of 1,200 Operations 


Heater designations 
: B, , Aa B, B, 
Description of solder coating Thin Heavy Heavy Thin Heavy Heavy 
Gas _ rating relative to ; 
maker’s specificati@® ... Normal Normal 10% low Normal Normal 10% low 
Average total gas passed 
(aay... si as tat 5,390 5,230 4,680 5,490 5,270 4,610 
A gas rate (cu.ft. per 
hon , . 69.2 67.0 60.4 70.4 66.7 59.2 
95.0 89.0 81.5 93.0 86.8 79.0 


hour) 
17.3 17.3 17.3 3.2 32 3.2 


A 


Average rise in water tem- 
perature (°F.)_... gua 
Average total sulphur con- 
tent (gr. per 100 cu.ft.) ... 


TABLE 2.—Total Sulphur Contents of the Gases in the Different Periods 


Total sulphur contents 
Period 1 Period 2 Period 3 Period 4 Average 
District gas wie bee 19.4 17.2 14.3 17.4 17.3 
Treated gas = ep 3.7 2.7 3.0 3.1 3.2 


Appearance of Heaters after Use 


A selection of photographs of the heaters, taken after the second and 
fourth test periods, is shown in Plates 1 to 8. The deposit formed was 
in all cases a pale-blue fluffy powder which could be easily detached 
from the metal surfaces. This powder was distributed over the surfaces 
of both the combustion chamber and the fins, although attack was most 
severe at the junction of the fins and the combustion chamber. Appre- 
ciable quantities of deposit fell from the body of the heaters during the 
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Pirate 4.—Bodies of Type “‘ A” Heaters after the Fourth Period. 
Heater Ay burning 17 gr. Gas on right. Heater Az burning 3 gr. Gas 
on left 


PLATE 5.—Silhouette of Fins of Heater B, after the Fourth Period, 
burning Gas Containing 17 gr. of Sulphur 


PLATE 6.—Silhouette of Fins of Heater B; after the Fourth Period, 
burning Gas Containing 3 gr. of Sulphur 
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PLATE 7.—View of Tops of Type “ A” Heaters after the Second Period. 
Heater A, burning 17 gr. Gas on right. Heater Ag burning 3 gr. Gas 
on left 


test, and was caught by the burner-tray in the Type “ B” heaters 
and in a special tray provided for the purpose under Type “* A ” heater. 
This can be seen in Plates 1, 2 and 3. 

The coating of deposit was not uniform, but presented a speckled 
appearance, as can be seen clearly in Plate 4. This result was pre- 
sumably due to variations in the protective power of the coating. In 
the case of the heater burning district gas, slight blockage of the fins 
was caused by accumulation of the deposit (Plate 5), which may have 
been formed in the fins, or may have been trapped whilst being swept 
upwards by the flue gases. 

Incrustations were formed on the vitreous enamelled domes (Plates 
7 and 8), but these must have been deposited there after being swept off 
the walls of the heater by the rising flue gas; the vitreous enamel itself 
was not attacked. In the case of the heaters burning district gas, 
approximately one half of the total corrosion deposit was collected 
from the burner-trays. 

After cleaning at the end of the first period, the metal surfaces 
appeared unchanged in the Type “‘B”’ heaters, but the combustion 
chambers of the Type “* A ” heaters had been partially stripped of the 
thin solder coating. At the end of the fourth period, the surface of 
the combustion chamber of heater A, was almost entirely free from 
solder, whilst B, and Bz showed only small areas from which the coat- 
ing had been removed. 

The photographs show clearly the large reduction in the amount of 
corrosion deposit when the sulphur content of the gas is reduced from 
17 to 3 gr.: e.g., Plate 1 shows the burner tray of heater B, (17 gr. gas) 
after the second period, and Plate 2 the tray of the corresponding 
heater burning 3 gr. gas. The difference between the amounts of 
deposit falling into the trays of the Type “‘ A ” heater with 17 and 3 gr. 
gas is shown in Plate 3, taken after the second period. There were 
similar differences in the amount of incrustation on the vitreous 
enamelled domes, as can be seen from Plates 7 and 8. As already 
mentioned, some blockage of the fins occurred with district gas, but 
this was not observed with the treated gas, and the difference is shown 
by Plates 7 and 8, and by Plates 5 and 6, in which the fins are shown 
in silhouette. The same differences in the amount of corrosion deposit 
were seen in the bodies of the heaters (Plate 4). 


Weight and Composition of Deposits 


The deposit when collected from the heaters contained bristles of the 
brushes, and small pieces of detached solder. The bristles and solder 
were separated from the finely divided corrosion products by sieving 


PLATE 8.—View of Tops of Type “ B” Heaters after the Second Period. 
Heater B, burning 17 gr. Gas on on Heater B; burning 3 gr. Gas 
s on t 
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and the solder globules were then hand-picked from the bristles. The 
corrosion products and the metal were weighed separately. Whereas 
the weight of the powder showed interesting regular changes from 
period to period, the weight of metal was fairly constant, being of the 
order of 0.5 g. of metal per heater per period.» The dropping of 
globules of solder from the heaters, therefore, appeared to be due to local 
overheating rather than to any corrosion phenomena. The weight 
of deposit collected from the various heaters are given in Table 3. 


PLATE 9.—Burner and Burner Tray of Heater B; after the First Period, 
burning Gas Containing 0.1 gr. of Sulphur 


TABLE 3.—Weights of Deposit Collected from the Heaters 


Weight of deposit from 
district = (17 gr.) 


g 
B, B, 


Weight of deposit from 
treated gas (3 gr.) 

Periods 4 

3.45 

8.63 

9.23 

9.70 





PLATE 10.—View of Top of Heater B; after the First Period, burning 
Gas Containing 0.1 gr. of Sulphur 


From previous work® it was known that the main constituents 
deposit were the metals from which the heaters were constructed, i.e 
tin, lead and copper, present as sulphates or basic sulphates and asso- 
ciated with varying amounts of moisture. All the samples were 
therefore examined for these constituents (Table 4). 

A few selected deposits were examined quantitatively for ammonium 
and nitrate, which have been shown throughout as NH; and N2O; 
respectively. The results are given in Table 5. In a number of cases, 
determinations were made of moisture, silica, carbon and ferric oxide. 
The results are shown in Table 6. 


* Private communication from the South Metropolitan Gas Company. 
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PLATE 11.—Silhouette of Fins of Heater B; after the First Perio 
burning Gas Containing 0.1 gr. of Sulphur 


TABLE 4.—Analysis of Deposit for the Main Constituents 


District gas (17 gr. of sulphur Treated gas (3 gr. of sulphur 


per 100 cu.ft.) per 100 cu.ft.) 
Heater Constituents (parts per 100) ~~ Constituents (parts per 100) 
ani an 
Period PbO SnO, CuO SO; Period PbO SnO, CuO 580, 
1 3.8 20.6 23.5 24.7 1 5.7 18.7 18.2 21.1 
2 2.7 10.4 30.5 25.0 (2 6.0 12.3 22.2 23.8 
A, )3 7.0 O68 22 Ba As be 8.3 14.4 23.4 240 
+ 6.8 7.1 33.9 25.1 4 9.3 14.2 24.1 21.6 
1 20.4 16.0 17.4 24.0 1 40.6 10.4 9.6 15.2 
2 13.9 11.3 22.1 25.5 2 39.1 9.8 14.9 16,3 
B.)3 163 ae. 3G 3? B23. 62 7.9 16.9 203 
4 143 53 Fa. 20 4 28.4 ae. ae 2 
1 7.2 16.6 20.8 26.8 1 20.1 15.7 10.7 20.1 
2 8.0 12.3 22.7 27.1 2 17.6 16.4 15.8 21.0 
B, )3 10.3 74 24.7 28.0 B,)3 19.5 10.1 16.0 215 
4 12.0 5.1 25.7 27.7 4 21.4 8.9 19.1 23.0 


TABLE 5.—NH3 and N2O; Concentrations in Selected Deposits 
NH; (% by N:Os; (% by 


Heater Period weight) weight) 
B, 3 0.030 No test 
B, 4 0.025 0.044 
B, 1 0.044 0.060 
Ai 2 0.059 0.070 
A; 3 0.130 No test 
B; 3 0.047 No test 
B; 4 0.038 0.065 
Az 3 0.080 0.100 
Az 4 0.120 No test 


Corrosion with Sulphur-Free Gas 






In order to operate a heater on a gas of very low sulphur conten! 
special methods had to be adopted. It was impossible to reduce the 
sulphur content of town gas to a sufficiently low figure on an adequate 
scale, because of the difficulty of removing the thiophen. Accordingly, 
a synthetic mixture was prepared from purified blue water gas, plus 
methane obtained from similar water gas passed over a_ suitable 













PLaTeE 12.—Body of Heater B; after the First Period, burning Gas 
Containing 0.1 gr. of Sulphur 
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catalyst and treated for removal of carbon dioxide. In this way a gas 
yas obtained of calorific value 530 B.Th.U. per cu.ft. and having similar 
combustion characteristics to the town gas. The sulphur content of 
p gas was 0.1 gr. per 100 cu.ft. 





E 6.—Contents of Minor Constituents and Complete Analyses 











Heater B, B, B, Ay A, 
_ Period as os) “ 3rd 2nd 
; o % %) Yo (%) 
16.3 14.3 10.3 7.03 2.71 
7.8 5.3 7.4 9.62 10.4 
24.6 27.2 24.7 29.2 30.5 
25.7 26.0 28.0 25.7 25.0 
_ 0.23 0.22 _ — 
_ 0.044 — _ 0.070 
0.030 0.025 — 0.130 0.059 
21.3 26.0 26.1 23.9 26.7 
_ —_ — 0.73 0.88 
_ 0.75 — 0.97 _ 
Total 95.7 99.8 96.7 97.3 96.3 


Note.—A dash signifies that no. determination was made. 






_ Facilities for making this gas were provided at the Fuel Research 
Station by the courtesy of the Department of Scientific and Industrial 
Research. For local reasons it has so far been possible for only 
sufficient gas to be made for one complete test period comprising 1,200 
operations. A heater of Type “ B” was employed, and is referred to 
in this Report as heater B;. The control mechanism and method of 
conducting the test were identical with those described above. At the 
conclusion of the experiment it was noticed that heater B; had quite a 





> First Perio 
, 











tituents different appearance to B; and B;. The deposit formed was compact 
and dark brown in colour, instead of being a fluffy blue, while a very 
= setphes small proportion only had fallen on to the tray. Very little had been 
‘parts per 100) cattied on to the dome. Plate 9 shows that the burner and tray 
appeared to be quite clean. Similarly, there was no visible deposit on 
o- 9, the fins (Plates 10 and 11). The compact deposit on the body is seen in 
22:2 233) Plate 12. Although the heater was generally much cleaner in ap- 
23.4 240M pearance than heater B;, in which gas containing 3 gr. of sulphur 
ee 7” had been burnt, in actual fact the weight of deposit was 2.65 gr. 
14.9 163 compared with 1.45 gr. for the corresponding period with heater Bs. 
16.9 203 @ The analysis of the deposit is given in Table 7. 
‘3 2 
10.7 201 
ws 21.0 TABLE 7.—Analysis of Deposit from Heater B; 
19.1 23.0 Constitution of deposit Amount of deposit 
PbO 50.0 
1 Deposits ee ae ee ae 
- N,O, raise Dhhea cases 6.1 
y SO; 2.6 
a 0.015 
Total ar ivi dis wie we 88.1 


(less water) 


When this analysis is compared with those in Table 4, it will be 
noticed that the sulphate content is very much lower, and that there is a 
high content of nitrate which was almost absent from the deposits 
from the other experiments. 


Discussion of Results 
hur content 
0 reduce the 
an adequate 
Accordingly, 
ler gas, plus 
"a suitable 


The primary object of the experiments described in this Report was to 
obtain information as to the effect of a reduction in the sulphur content 
of town gas on the extent of corrosion. The experiments were so 
arranged that at the same time information was obtained regarding 
the effect of reduction of thermal input; of operating a second appli- 
ance; and of the length of service of the heater. 


(a) Effect of Sulphur 


It will be seen, from Table 3, that the effect of decrease in sulphur 
content of the gas burnt, from 17 gr. to 3 gr. per 100 cu.ft., is to decrease 
the total weight of corrosion product. It will be seen, from Table 8, 
that the ratios of the weights of deposit from similar heaters are some- 
what lower than the ratio of the sulphur contents. 


TABLE 8.—Ratios of Weights of Corrosion Deposits and Corresponding 
Ratios of Sulphur Present in Gas 


. Ratio classification Period 1 Period 2 Period3 Period 4 

Ratio of sulphur burnt (district gas : 

treated gas) ... eee eos ve | 52 6.4 4.8 5.6 
Ratio of weight of deposit (A, : A,)... 4.0 6.1 4.9 3.8 
Ratio of weight of deposit (B, : B;)... 2. 45 3.2 3.3 
Ratio of weight of deposit (B, : B,)... 55 8.5 5.0 4.6 
Mean of ratios of weights of deposit 

for all heaters oe “a 4.0 6.4 4.4 3.9 


Thus, over the range of 17 to 3 gr., the conclusion drawn from the 
previous experiments carried out by the South Metropolitan Gas 
Company, that the weight of corrosion deposit is proportional to the 
sulphur content of the gas, is found in the present experiments to be only 
approximately true. The metals are present in the corrosion product 
as basic sulphates, however, and the proportion of SO; in the deposits 
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from the lower sulphur gas is somewhat less than in the deposits from 
the higher sulphur gas. The figures in Table 9 show that the ratios of 
the weights of SO; in the deposits are more closely proportional to the 
ratios of the sulphur contents of the gas. 


TABLE 9.—Ratios of Weights of Sulphur Present in Corrosion Products, 
and Corresponding Ratios of Sulphur Present in Gas 


: Ratio classification Period 1 Period2 Period3 Period 4 

Ratio of sulphur burnt (district gas : 

apr yt ese. tee net cco Se 6.4 4.8 5.6 
Ratio of sulphur in deposit (A, : A,)... 4.7 6.3 5.2 4.4 
Ratio of sulphur in deposit (B, : B,)... 3.8 7.1 4.1 43 
Ratio of sulphur in —— (Bz : B,)... 7.1 10.4 6.7 5.5 
Mean of ratios of sulphur in deposit 

for all heaters eS ted me 5.2 7.9 53 4.7 


It should be pointed out, however, that the weight of sulphur found in 
the deposit is only 0.5 to 2.6% of that present in the gas burnt. The 
actual figures are recorded in Table 10, from which it will be seen 
that after Period 1 there is in each case a marked increase in the propor- 
tion of sulphur retained. In the case of the lower sulphur gas the 
degree of retention increases with time, but in the case of the higher 
sulphur gas there is a fall in Period 4. The percentage of sulphate in 
the deposits from any given heater is very constant, despite considerable 
variations in the percentage of the different metals. 


TaBLe 10.—The Sulphur Present in the Corrosion Products Fxpressed 
as a Percentage of the Total Sulphur in the Gas Burnt 


Percentages of sulphur burnt found in 


Heater corrosion products 
ro) 1 Period 2 Pay 3 i) 4 
% %) (% ° 
District Gas: ; 
1 0.9 2.3 2.4 2.0 
B, 0.5 1.6 2.0  & 
| ae 0.7 2.0 2.6 2.0 
Treated Gas: 
at” oe Pe 1.0 2.3 2.1 2.5 
B; 0.7 1.4 2.2 2.2 
B, 0.5 1.2 1.9 2.1 


(To be continued) 


Gas Undertakings’ Results 


Accrington District Gas and Water Board.—A surplus of £197 
(£15,002 last year) on the gas undertaking is recorded by Mr. A. Harri- 
son, General Manager, in his annual report. Total expenditure on 
gas revenue account was £98,297, against £101,587, and income was 
£132,641, against £146,885. Net capital indebtedness at the end of 
March was equa! to £131 per million cu.ft. of gas sold. Revenue from 
gas sales totalled £130,800, a reduction of £15,628. Of this sum 
£80,215 was from prepayment meters. Gas sales for industrial pur- 
poses decreased by £16,080 due to the closing down of war production 
plants. The load on this work was exceptionally heavy during the war. 
The balance of £18,629 in net revenue account will be absorbed during 
the present year due, principally, to the reconstruction of plant at Great 
Harwood. In spite of increased costs rates charged for gas had 
increased by only 10% during the war. Meters in service at the end of 
March totalled 23,895. The original purchase price of the gas under- 
taking has been redeemed to the extent of £257,497, and on subsequent 
expenditure £297,137, leaving on the former £84,952 or a total in- 
debtedness of £108,470. This is £8,631 less than the previous year. 


Danish Gas Company.—The accounts for the year ended June 30 
presented at the 92nd annual meeting at Odense on Dec. 4 showed a 
balance to the debit of profit and loss account of Kr. 8,506 (Kr. 19.36 
equal £1), after bringing in the balance of disposition account, and 
charging pensions, administration expenses, renewals account, &c., and 
transferring Kr. 283,173 to redemption account. The disappointing 
result of the year’s working is attributed to the continuance of rationing 
of gas consumption, and the high cost of coal, which is also of an 
inferior quality. An amount of Kr. 70,000 has been set aside to 
renewals account to meet anticipated expenditure on carbonizing 
plant in the near future. During the year an agreement was reached 
with the Odense Commune whereby the Commune has undertaken 
the liability for workmen’s pensions after the expiry of the present 
concession on Jan. 1, 1954. Atan informal meeting of the shareholders 
resident in England, held at the London offices on Nov. 29, the Chair- 
man, Mr. Henry Woodall, in a speech read in his absence, owing to 
indisposition, by Lieut.-Colonel E. C. Woodall, said that in spite of 
the many difficulties, working results continued to be excellent and 
the works had been kept in first class condition. Thanks were due to 
Mr. Corbett Edwards, the General Manager, and to all the officials, 
their staffs, and workmen. There was an excellent team spirit through- 
out the Company which could not fail, when conditions improved, to 
achieve success and prosperity for the Company. He added that he 
was glad they still had the services of Mr. A. L. Janssens in the recon- 
stituted London office. That office was a very necessary part of their 
organization and the excellent work done therein was valued as much 
by their Danish colleagues as by themselves. 










































































